0, triodes) 


Look in the general section for--- 


Your nearest distributor of modern, fully guaranteed Eimac 
electron tubes and electron tube accessories. 


Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, information 
on deliveries and prices, or provide other information not 
found in the catalog. 


Eimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC “‘EXTRAS”’ 


Application Engineer Ing. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 
Additional contributions by this Eimac department are its Application Bulletins, a service which 
you receive without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from Eitel-McCullough, Inc. are available, too, for field consultation throughout the 
country. As EKimac tubes are world renowned, the same services extend to various countries over- 
seas through the Eimac Export Department. 
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HIGH-MU 
UHF 
TRIODE 


The Eimac 2C39A is a ceramic-metal high-mu planar triode with a_plate- 
| dissipation rating of 100 watts, designed for use as a power amplifier, oscillator, or 
frequency multiplier at frequencies to above 2500 megacycles. The new ceramic-metal 
construction results in extreme ruggedness, mechanical uniformity, reliable operation 
} at seal temperatures up to 250°C, and longer life expectancy than its glass prototypes. 


| The 2C39A in a class-C r-f grounded grid circuit at 500 megacycles will typically 
deliver 27 watts useful power output with 6 watts driving power. As an r-f oscillator 
at 2500 megacycles the 2C39A will deliver a minimum of 12 watts useful power output. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide-Coated, Unipotential Min. Nom. Max. 
Heating Time - - - - 2 - - -  - - 60 seconds 
Heater: Voltage (See "Applications') - ea BD ade - - = sl esd volts 
Current - - - . - - - - - - 0.95 1.10 amperes 
Amplification Factor : : - - - 100 
Direct Interelectrode Capacitances (In Shielded Fixture): 
Grid-Plate - - = - - 1.86 2.16 uuf 
Grid-Cathode - - - - - : E : - 5.60 7.60 uuf 
Plate-Cathode - - - - - = - = = - 0.035 uuf 
Transconductance (l,—70 ma.) . : : : = - 20,000 30,000 umhos 
Frequency for Maximum Ratings — - E . : = = Jia - - 2,500 me 
> MECHANICAL 
Base, Socket and Connections - - - See drawing Maximum Over-all Dimensions: 
Operating Position - - - - - - Any Length - - : - - 2.75 inches 
Cooling - - - - - 2 - Forced Air Diameter - - - - - 1.27. inches 
Maximum Operating Temperatures: Net Weight - - - - 2.5 ounces 
Ceramic-to-Metal. Seals - - om 250°9C Shipping Weight (Single Tbe Aepteie - 7.0 ounces 
Anode Core - 2 - 4 - ae250c8C 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Key-down conditions, per tube) 
OR OSCILLATO -| (Power-Amplifier Grid-lsolation Circuit, CW Operation, 500 Mc.) 
R D-C Plate Voltage - - - - - . - - 800 volts 
MAXIMUM RATINGS (Per tube) D-@ Grid "Voltage ws ije-0) >" See ety Se pee —20 volts 
D-C Plate Current - - - - - 5 - 80 ma 
D-C PLATE VOLTAGE - - - - - 1000 MAX. VOLTS D-C Grid Current - - - - - - - - 32 ma 
D-C CATHODE CURRENT - - - - - 125 MAX. MA Driving Power (approx.)} - - - - = - 6 watts 
D-C GRID VOLTAGE - - - - - - ae MAX. VOLTS Useful Power Output : - - - - = - 27 watts 
D-C GRID CURRENT - - - - - - 0 MAX. MA 
HEATER VOLTAGE - vals SEE APPLICATION NOTES TYPICAL OPERATION 
INSTANTANEOUS PEAK POSITIVE (R-F Oscillator, 2500 Mc. i 
GRID VOLTAGE - - - 30 MAX. VOLTS D-C Plate Voltage : - 2 - < - - 900 volts 
INSTANTANEOUS PEAK NEGATIVE D-C Grid Voltage - - - - - - : - —22 volts 
GRID VOLTAGE - - - - 400 MAX. VOLTS D-C Plate Current - . - - - - - - 90 ma 
PLATE DISSIPATION - - - - - - 100 MAX. WATTS D-C Grid Current - - - - - - - 27 ma 
t GRID DISSIPATION - - - - - - 2 MAX. WATTS Useful Power Output E - - - - - 12 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION : 
(Plate-Modulated Radio-Frequency Power Amplifier 
AMPLIFIER OR OSCILLATOR Grid-lsolation Circuit, 500 Mc., Per Tube) 
XIMUM RATIN Carri iti 
MA GS (Carrier conditions, per tube) BIC Plate Wattage: y : ; A E 2 { ional 
D-C PLATE VOLTAGE 3 - - - . - - 600 MAX. VOLTS 
D-C GRID VOLTAGE - - - - - - —1!50 MAX. VOLTS D-C Grid Voltage - - : - - - - —16 volts 
D-C GRID CURRENT - - - - - - - 50 MAX. MA 
D-C CATHODE CURRENT - . - - - 100 MAX. MA D-C Plate Current - - - - - - - - 65 ma 
PEAK INSTANTANEOUS POSITIVE 
GRID VOLTAGE - . - - - 30 MAX. VOLTS D-C Grid Current - - - - - - - - 35 ma 
PEAK INSTANTANEOUS NEGATIVE 
GRID VOLTAGE - - = - - 400 MAX. VOLTS Driving Power (approx.)! - = : - - A be 5 watts 
PLATE DISSIPATION” - - - - - - - 70 MAX. WATTS 
GRID DISSIPATION - - - - - = > 2 MAX. WATTS Useful Carrier Power Output - : : . - - 16 watts 


1Driving power listed is the total power which must be supplied to a practical grid circuit at the frequency shown. 
*These 2500-megacycle conditions conform to the minimum requirements of the MIL-E-1 specifications for the 2C39A. 


°For less than 100% modulation, higher d-c plate voltage may be used if the sum of the peak positive modulating voltage and the d-c plate 
voltage does not exceed 1200 volts. 


(Effective 10-25-62) Copyright 1962 by Ejitel-McCullough, Inc: > Indicates change from sheet dated 1-1-6] 


= datt 2039A 


APPLICATION 


MECHANICAL 

Mounting—The 2C39A may be operated in any posi- 
tion. It should be firmly held in place by spring-finger 
collets bearing on the terminal surfaces. The tube 
should seat against the under side of the “anode 
flange” (see outline drawing). In applications in- 
volving severe shock and vibration, the tube may be 
clamped in place by applying a suitable clamping 
device to the anode flange. It is recommended that no 
other portion of the tube be subjected to clamping 
forces. 


Connections—The tube terminals are in the form of 
concentric cylinders of graduated diameters so that the 
2C39A may be conveniently used with coaxial tuning 
devices. Spring-finger collets should be used to make 
contact with the anode, grid, cathode, and heater ter- 
minals. Adequate contact area and spring pressure 
should be provided to minimize heating and to prevent 
erratic circuit performance at the higher frequencies. 
Non-contacting or intermittently-contacting collet 
fingers will cause troublesome circuit behavior, espe- 
cially at very-high and ultra-high frequencies. Elec- 
trode contact surfaces should be kept clean and free 
of oxide coatings. 


Cooling—Sufficient cooling must be provided for the 
anode and body seals to maintain operating tempera- 
tures below the rated maximum values: 


Ceramic to Metal Seals 250°C 
Anode Core B50 7G 


At sea level, with an inlet air temperature of 25°C, 
13.0 cubic feet per minute of air flow is required to 
cool the anode at 100 watts plate dissipation when the 
air cowling as illustrated is used. Pressure across the 
anode under these conditions is 0.6 inches of water. 
Operation at higher altitudes or with higher inlet tem- 
peratures requires increased volumes of flow to obtain 
equivalent cooling. When using the anode cowling as 
illustrated here, it is necessary to provide additional 
facilities for seal cooling. 


It should be borne in mind that operating temper-- 


ature is the sole criterion of cooling effectiveness, re- 
gardless of the coolant type, flow rate or coolant 
temperature. 


ELECTRICAL 
Heater Operation—The rated heater voltage for the 
2C39A is 6.3 volts and the working voltage should be 
determined from the table below. The heater voltage 
should be maintained within plus or minus 10% of its 
intended value to minimize variations in circuit per- 
formance and to obtain maximum tube life. 


At ultra-high frequencies transit-time effects can 
influence the cathode temperature. The amount of r-f 
driving power diverted to heating the cathode by 
back-bombardment will depend upon the frequency, 
the plate current, and the r-f driving power being 
supplied to the tube. The following table is intended 
as a general guide. 


Frequency (Mc.) E, (Volts) 
Up to 400 6.3 
400 to 1000 6.0 
1000 to 1500 Bo 
1500 to 2000 5.0 
2000 and above 4.5 


If the conditions of operation result in extreme 
cathode back-heating, it may be necessary to start 
dynamic tube operation at normal heater voltage fol- 
lowed by a reduction of heater voltage to the proper 
value. 


Cathode Operation—The oxide-coated unipotential 
cathode in the 2C39A and one side of the heater are 
connected internally. The absolute maximum rated 
d-c current is 125 milliamperes. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Tube performance 
will become stabilized approximately 60 seconds after 
the heater voltage is applied. 


Control-Grid Operation—The maximum rated grid 
dissipation is 2.0 watts. 

At operating frequencies near 500 megacycles, the 
driving power necessary for maximum output of a 
typical grounded-grid amplifier is in the order of 6 
watts and as the operating frequency is increased, the 
driving power requirements increase. Most of this 
additional driving power is absorbed in circuit losses 
other than grid dissipation, however, and the actual 
grid dissipation will increase very little. 


The grid bias required by various 2C39A tubes may 
vary between limits approximately 50% above and 
below the nominal value and means should be provided 
in the equipment to accommodate such variations. 


When grid-leak bias is used, suitable means must 
be provided to protect the tube against loss of excita- 
tion at plate voltages above 600 volts and the grid-leak 
resistor should be made variable to facilitate maintain- 
ing the bias voltage and plate current at the desired 
values when tubes are changed in the equipment. 


Plate Operation— The maximum rated plate dissipa- 
tion is 100 watts. In plate-modulated applications, the 
plate dissipation under carrier conditions must be lim- 
ited to 70 watts to avoid exceeding the plate-dissipa- 
tion rating with 100% sine-wave modulation. 


In general, low-voltage high-current operation is 
preferable to high-voltage low-current operation from 
the standpoint of optimum life. 


An excellent indication of operating conditions is 
the ratio of grid current to plate current; when the 
2C39A is operated with grid-current values greater 
than half those of the plate current, either the drive 
is excessive or the plate loading is too light for the 
excitation present. The tube should never be operated 
unloaded, even for short periods of time. Drive should 
be held to the lowest value consistent with reasonable 
efficiency. 


Special Applications—lIf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Eitel-McCullough, Inc., San Carlos, 
California, for information and recommendations. 
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2C39A EFFICIENCY 
CLASS “C” POWER AMPLIFIER 
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NOTES: 


.The total indicated runout of the anode contact surface 
and the grid contact surface with respect to the cathode 
contact surface shall not exceed .020. 


2. The total indicated runout of the cathode contact sur- 


face with respect to the heater contact surface shall not ex- 


ceed .012. 


SLIOA — ADVLIOA ALV Td 
0021 000T 008 009 007 002 0 


0Z— 


SAYdd NV — INAYHNO did -—-—— 


SANAdAV— LINAYNAD ALVId 0€+ 
= SOLLSIVALOVWHUVHO 
O INSYYND LNVISNOOD 
e TWOIdAL opt 


W6E0¢ OWIWIA 


SLTOA-AOIVLIOA CGIe9 


Printed in U.S.A. 967 


TENTATIVE DATA 
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HIGH-MU UHF 
TRIODE 


The Eimac 2C39WA is a planar triode of ceramic and metal 
construction designed for use as an oscillator, frequency 
multiplier, or power amplifier in the VHF and UHF ranges 
and particularly suitable for use in grid-isolation circuits. 
The Eimac 2C39WA is manufactured and tested to exacting tol- 
erances to insure consistent and uniform tube performance. 


CHARACTERISTICS 


ELECTRICAL 
Mine Nome Max. 
Cathode: Oxide-Coated, Unipotential 


Heating Time -— - 60 seconds 
Heater: Voltage —- - ays: volts 
Current (E,¢=5.8v) 0.87 |.03 ampere 
Amplification Factor - - 100 
Transconductance 
(E¢=5.5v, Ep=600V, Ry =300hms) 18,000 30,000  umhos 
Frequency for Maximum Ratings — - 2500 mc 
Interelectrode Capacitances (In Shielded Fixture): Mine Maxe 
Grid-Cathode -— ~ ~ ~ ~ =< 1536 7.6 wuuf 
Grid—Plate - ~ - ~ _ 1.86 2.16 uuf 
Plate-Cathode — = - - ~ ~ 0.035 uuf 
MECHANICAL 
Terminals - - a ~ - Graduated cylindrical surfaces 
Maximum Seal and Anode Core Temperature - - - ~ 200° C 
Cooling - - - ~ _ - ~ Forced air 
Operating Position ~ ~ - ~~ - - - Any 
Maximum Over—Al| Dimensions: 
Length -— - ~ - - - ~ 2./5 inches 
Diameter - ~ - _ [.27) inches 
Net Weight ~ o ~ - - = - 2-5 ounces 
Shipping Weight (Approximate) -— - - - = 7 ounces 


MAXIMUM RATINGS Class—C oscillator, multiplier, or amplifier. 


(Carrier or key-—down conditions) (Plate Mod) (Telege or FM) 

D—C PLATE VOLTAGE - - _ - 600 1000 MAX. VOLTS 
D-C CATHODE CURRENT - - - - 100 125 MAX. MA 
D-C GRID VOLTAGE — - ~ - - -150 -150 MAX. VOLTS 
D-C GRID CURRENT — - ~ - 50 5O MAX. MA 
INSTANTANEOUS PEAK POSITIVE GRID VOLTAGE - 30 30 MAX. VOLTS 
INSTANTANEOUS PEAK NEGATIVE GRID VOLTAGE - 400 400 MAX. VOLTS 
PLATE DISSIPATION (WITH 12.5 CFM AIR FLOW) — 70 100 MAX. WATTS 
GRID DISSIPATION — - - - - 2 2 MAX. WATTS 


(Effective 2-7-58) Copyright 1958 by Eitel-McCullough, Inc. 
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HIGH-MU 
POWER TRIODE 


The Eimac 8163/3-400Z is a compact power triode intended 
to be used as a zero-bias Class-B amplifier in audio or radio-fre- 
quency applications. Operation with zero grid bias simplifies as- 
sociated circuity by eliminatingthe bias supply. Inaddition, ground- 
ed-grid operationis attractive since a power gain as highas twenty 
times can be obtained with the 8163/3-400Z in a cathode-driven 
Eireiit. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated Tungsten 


Voltage - - - =m. 0 volts 
Current - - - 14.5 amperes 
Amplification Factor (Average) 200 


Interelectrode Capacitances (Average): + 


Grid-Filament - - - 7.4 uuf 
Grid-Plate - ~ ~ - 4,1 uuf 
Plate-Filament - - - 0.07 uuf 
Frequency for Maximum Ratings - peel) Mc 
MECHANICAL 
Base - - - - - - = 5 Pin Special 
Basing - - - - - _ = See Drawing 
Mounting Position - ~ - - - Vertical, base down or up 
Cooling - - - - = = Radiation and forced air 
Heat-Dissipating Plate Connector - - = Supplied mounted on tube 
Recommended Socket - - - - = = Eimac SK-410 
Recommended Chimney - — = = = Eimac SK-416 
Maximum Operating Temperatures: 
Plate Seal - - - - - - - 295¢G 
Base Seals - - - - _ - 20006 
he Maximum Over-all Dimensions: 
Height - - -— - - - 5.25 inches 
Diameter - - - = = = 3.57: inches 
Net Weight 2 = = = = - 7 ounces 
+ In Shielded Fixture 
(Effective 6-1-62) Copyright 1961 by Eitel-McCullough, Inc. > Indicates change from sheet dated 7-15-61 
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R-F LANEAR AMPLIFIER 
GROUNDED-GRID, CLASS-B 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE 3000 MAX, VOLTS 
D-C PLATE CURRENT 0.400 MAX. AMP 

PLATE DISSIPATION 400 MAX. WATTS 
GRID DISSIPATION 20 MAX. WATTS 


TYPICAL OPERATION (Minimum Distortion 


Products) 
D-C Plate Voltage 2000 volts 
Zero-Sig D-C Plate Current* 62 ma 
Single-Tone D-C Plate Current 400 ma 
Single-Tone D-C Grid Current 148 ma 
Two-Tone D-C Plate Current 265 ma 
Two-Tone D-C Grid Current 87 ma 
Peak Envelope Useful Output 

Power 445 watts 
Resonant Load Impedance 2750 ohms 


Intermodulation Distortion 
Products - 40 db or more below PEP level 


AUDIO FREQUENCY AMPLIFIER 
OR MODULATOR, CLASS-B 


MAXIMUM RATINGS (PER TUBE) 

D-C PLATE VOLTAGE 3000 MAX. VOLTS 
D-C PLATE CURRENT 0.400 MAX. AMP 
PLATE DISSIPATION 400 MAX. WATTS 
GRID DISSIPATION 20 MAX. WATTS 


* Approximate Value 


TYPICAL OPERATION (Single-Tone 
Conditions) 


D-C Plate Voltage 3000 volts 
Zero-Sig D-C Plate Current* 100 ma 
Max-Sig D-C Plate Current 330 ind 
Max-Sig D-C Grid Current 120 ma 
Driving Impedance 122 ohms 
Resonant Load Impedance 4750 ohms 
Max-Sig Driving Power 32 watts 
Peak Envelope Plate Output Power 655 watts 


TYPICAL OPERATION (Minimum Distortion 
Products at 1 KW PEP Input) 


D-C Plate Voltage 2500 volts 
Zero-Sig D-C Plate Current* 73 ma 
Single-Tone D-C Plate Current 400 ma 
Single-Tone D-C Grid Current 142 ma 
Two-Tone D-C Plate Current 274 ma 
Two-Tone D-C Grid Current 82 ma 
Peak Envelope Useful Output 

Power 560 watts 
Resonant Load Impedance 3450 ohms 


Intermodulation Distortion 
Products - 35 db or more below PEP level 


TYPICAL OPERATION (Minimum Distortion 
Products at 1500 Volts Plate Voltage) 


D-C Plate Voltage 1500 volts 
zero-Sig D-C Plate Current* 46 ma 
Single-Tone D-C Plate Current 400 ma 
Single-Tone D-C Grid Current 163 ma 
Two-Tone D-C Plate Current 265 ma 
Two-Tone D-C Grid Current 92 ma 
Peak Envelope Useful Output 

Power 300 watts 
Resonant Load Impedance 1620 ohms 


Intermodulation Distortion 
Products - 37 db or more below PEP level 


TYPICAL OPERATION (Sinusoidal Wave, Two 
Tubes, Grid Driven) 


D-C Plate Voltage 3000 volts 
D-C Grid Voltage 0 volts 
Zero-Sig D-C Plate Current* 200 ma 
Max-Sig D-C Plate Current 666 ma 
Max-Sig D-C Grid Current 240 ma 
Driving Power 26 watts 
Peak A-F Driving Voltage (pertube) 88 volts 
Load Resistance, Plate-to-Plate 9500 ohms 
Max-Sig Plate Output Power 1310 watts 
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R-F POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR, CLASS-C 


MAXIMUM RATINGS D-C Plate Voltage 3000 volts 
D-C PLATE VOLTAGE 4000 MAX. VOLTS D-C Plate Current 333 ma 
D-C PLATE CURRENT 0.350 MAX. AMP D-C Grid Voltage -75 volts 
PLATE DISSIPATION 400 MAX. WATTS D-C Grid Current 130 ma 
GRID DISSIPATION 20 MAX. WATTS Peak R-F Grid Voltage 187 volts 
Grid Driving Power 25 watts 
Plate Output Power 730 watts 
Se ie te ee i 
PLATE-MODULATED TYPICAL OPERATION 
R-F POWER AMPLIFIER 
MAXIMUM RATINGS D-C Plate Voltage 3000 volts 
D-C PLATE VOLTAGE 3000 MAX. VOLTS D-C Plate Current 245 ma 
D-C PLATE CURRENT 0.275 MAX. AMP D-C Grid Voltage -90 volts 
PLATE DISSIPATION 270 MAX. WATTS D-C Grid Current 100 ma 
GRID DISSIPATION 20 MAX. WATTS Peak R-F Grid Voltage 185 volts 
Grid Driving Power 18 watts 
Plate Output Power 550 watts 


NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from 
published characteristic curves and confirmed by direct tests. No allowance for 
circuit losses, either input or output, has been made. Exceptions are distinguished 


by a listing of "Useful" output power as opposed to "Plate" Output power. Values 
appearing in these groups have been obtained from existing equipment(s) and the 
output power is that measured at the load, 


APPLICATION 


Mounting -- The 3-400Z must be operated vertically, base up or base down. A flexible 
connecting strap should be provided between the heat dissipating plate connector and the 
external plate circuit. The tube must be protected from severe vibration and shock. 


» Cooling --Forced-air cooling isrequired to maintain the base seals ata temperature below 


200°C, andthe plate sealata temperature below 225°C. When usingthe Eimac SK-410 Air- 
System Socketand SK-416 Chimney, a minimum air flow rate of 13 cubic feet per minuteata 
static pressure of approximately 0.13 inch of water at sea level is required to provide ad- 
equate cooling at an inlet air temperature of 55°C. At higher inlet air temperatures, high- 
er altitudes, or at frequencies above 30 Mc, the air flow rate must be increased to give 
equivalent cooling. Cooling air must be supplied to the tube even when the filament alone 
is on during standby periods. 


When a socket other than the SK-410is used, provisions must be made for equivalent 


cooling of the base, the envelope, and the plate lead. In all cases, air flow rates in 
excess of the minimum requirements will prolong tube life. 


i Indicates change from sheet dated 7-15-61 
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Class-C Operation -- Although specifically designed for class-B service, the 3-400Z may 
be operated as a class-C power amplifier or oscillator or as a plate-modulated radio-fre- 
quency power amplifier. The zero-bias characteristic of the 3-400Z can be used to advan- 
tage in class-C amplifiers operating at plate voltages of 3000 volts or below be employing 
only grid-leak bias. If driving power fails, plate dissipation is then kept to a low value 
because the tube will be operating at the normal static zero-bias conditions. 


Filament Operation -- The rated filament voltage for the 3-400Z is 5.0 volts. Filament 
voltage, as measured at the socket, must be maintained within the range of 4.75 to 5.25 
volts to obtain maximum tube life. 


Intermodulation Distortion -- Typical Operating conditions with distortion values included 
are the result of data taken during actual operation at 2 megacycles. Intermodulation 
values listed are those measured at the full peak envelope power noted. As the driving 
signal level is reduced, distortion products remain at the listed value, or better, below 
Original peak envelope power level. 


Input Circuit -- When the 3-400Z is operated as a grounded-grid r-f amplifier, the use of 
a resonant tank in the cathode circuit is recommended in order to obtain greatest linearity 
and power output. For best results with a single-ended amplifier it is suggested that the 
cathode tank circuit operate at a "Q" of five or more. 


Special Applications -- If it is desiredto operate this tube under conditions widely differ- 
ent from those given here, write to Power Grid Tube Marketing, Eitel-McCullough,.Inc., 
301 Industrial Way, San Carlos, California, for information and recommendations. 
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3-500Z 


HIGH-MU 
POWER TRIODE 


The EIMAC 3-500Z is a compact power triode intended to be used as a 
zero-bias Class-AB2 amplifier in audio or radio-frequency applications. 
Operation with zero grid bias simplifies associated circuitry by eliminating 
the bias supply. In addition, grounded-grid operation is attractive since a 
power gain as high as twenty times can be obtained with the 3-500Z in a 
cathode-driven circuit. 


GENERAL CHARACTERISTICS ! 


Jj 


ELECTRICAL 


Filament: Thoriated Tungsten 
SEAS 05 tha lpg aS Ar eet rin rae a I 3.00 0.200, 
MEST ES ULUOITS 00.7 eys sche aye) son epetekdienstadeieen sens evirs ele ts 14.5 A 
Pee oariner actor (AVCrage). . co .c.6 ei e's cles ss wees eas 130 
Direct Interelectrode Capacitances (grounded filament)2 
SS ch Poth Hei o ccs avas te. 4, nae hee PS hide bo cous one 8S 4 8.3 pF 
OPT so ARE AO Oe en Or eo 0.07 pF 


SEE POWs eee st oneness ses eis ace le fever ore -k Bate 0 ee cree 6 be Wales 8.3 pF 
a IE L as ee MM Es Sather ers ha ta els BL AN es Py a. Sc hei's Vacghie Cae ocala “yw aby eee le wie! 4.7 pF 


ee ee et es ae ee oie, a sa Siiae) che lle aoe, cseje dibs aera se 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
a STEIN 5 oO Dy AGRA AD epee Aisa lay aA a eae 5.875 in; 149.23 mm 
WETS, pe Os oS IR aaa 3.438 in; 87.33 mm 
PLN SES 2 Ge Shee Sea Bon, 575 Gece eae eeepc 7.0 0z; 198.5 gm 
petau Cts LON meme Bememoey Reise, toss lev isan sch sie lacs fs! o scvo, «Sates Vertical, base down or up 
Maximum Operating Temperature: 
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COO Lit Carnes eet aac chat twee tea ee OF Loh ah a Te ality oe a) ee es co aaa be Radiation and forced air 
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Recommended (Socket ie var re no a eka hovel al ania cee eee eee LAM AG SK-4u 


Recommended Chimney 
Recommended Heat-Dissipating Connector: 


uate etea teeter stone +s i 6 stots, ¢ une cae coh ets; simmeeemerctases LI MACAOKeaUe 


od bot on PRR Le re tai 6 Ah Fee SE ee ry Roy rN mcr ert ear | Ladle 
RADIO FREQUENCY LINEAR AMPLIFIER Two-Tone Grid 
CATHODE DRIVEN . Current:<ait eee 80 80 70 60 58 mAdc 
Class AB? Single-Tone Power 
inputs. 0. cane ee 600 800 1000 1200 1400 Ww 
MAXIMUM RATINGS: Useful Output Power, 
CWorPEP...... 330 500 600 740 890 W 
DOIPPATE VOLTAGE. y.52 cule pols 4000 VOLTS Resonant Load 
DG PLATESCURREN tari maseks eee ee 0.4 AMPERE Impedance ..... 1600 2750 3450 4200 5000 {) 
PEATE: DISSIPAMION) a Biber shone os anes 500 WATTS Intermodulation Distortion Products 5 
GRIDIDISSIPATION 5.9.04 epets ie sco 20 WATTS 3rd Order ...... -46 -38 «4-33 «4-40 -40 db 
5th Order = so es --- --- --- -46 -45 db 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Class AB2, Peak Envelope or Modulation Crest Conditions 


Plate Voltage 1500 2000 2500 3000 3500 Vdc 
Cathode Voltage! . . ) 0 0 +10 +15 Vde 
Zero Signal Plate 

Gtrrent2.. $2 65 95 130 62 53 mAdc 
Single-Tone Plate 

Current,cCW 3/4... 400 400 400 400 400 mAdc 
Two-Tone Plate 

Current teens seer ate 260 270 280 268 262 mAdc 
Single-Tone Grid 

Currerit2* 48, sss . 130 130 120 108 108 mAdc 


1. Zener diode positive bias used at plate potentials of 
3 kV and above. 


2. Approximate value. 


3. Currents listed correspond to SSB, or ‘‘two-tone’’ 


average Current at peak of Signal envelope. 


4. Single-tone current for 3500 Vdc operation may reach 
this value during short periods of circuit adjustment 
only. 


5. Intermodulation distortion products are referenced 


against one tone of a two equal tone signal. 


LAO FACET NP SP GRATE a A LES POE STE IRE GSE SED CEE DI OE BTS EEE OR ERED SAE LEE LB LEILA S LIEDE LOT DETR LEE EL LBNL LE NIGER IGT ILE LIE IE IIE OR OTE TEGO ES ETI 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR. 
GRID DRIVEN, CATHODE DRIVEN 


Class ABg and C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


DG PEATE OFA GES ae -aen eae iene tok 4000 VOLTS 
DC JPEATE-GURREN TPs oe-kememmens bomen tr 0.35 AMPERE 
PEATE, DISSI PATIO NES eet scte ne ietren tenn 500 WATTS 


GRID DISSIPATION 20 WATTS 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


DG PEATE OLTAGE CH) Soh eens 3000 VOLTS 
DG PLATE CURRENT: cscs Rostnn et eases 0.275 AMPERE 
PUATE-DISSIPATION age oe eae 330 WATTS 
GRID DISSIPATION? fare cere 20 WATTS 


1. Corresponds to 500 watts at 100% sine-wave modu- 
lation. 
2. Average, with or without modulation. 


ve 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Grid Driven , Cathode Driven 


Plate: Voltagednc-cvarsgs cytes 
Gridi Voltage ares naman cn 
Plate \Gurrentame persed onc cr 
GridtG@urrentemmpeeeeeease on 
Peak rf (Cathode) (Grid) 

Voltage:*.. Smeets. «beara 
Measured Driving Power . . 
Plate Input Power 
Plate Dissipation ....... 
Useful Output Power ..... 
Resonant Load Impedance . . 


ee ee we we 
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TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate: Voltage ge paees tev etels os weve er ep a aeeieene 3000 Vdc 
Grid: Valtagdaty heketecs & uteete ees. teers -100 Vdc 
Plate Current iu «ote esol nea, oenerend tetas 275 mAdc 
Grid Carrent iy ete cece ecto cee acre tae 120 mAdc 
Peak rfGrid Voltage s/t 22 ee 200 v 
Calculated?Driving Power s.n ce: a+ snene) rat enon 25 W 
Plate: iiput) POWGE as Jct2ns ae 0ks oe) wo etage de pees 825 W 
Plate-Dissipationte nn were ce ceee cnet iee cher sks 185 W 
Plate OtitputRowerieei tr. seeuatc tener cas eee 640 W 


1. Approximate value, 


AUDIO FREQUENCY POWER AMPLIFIER OR 


MODULATOR 
Class AB2, Grid Driven (Sinusoidal Wave) 


MAXIMUM RATINGS (Per Tube): 


BGPLATE VOLTAGE ee ai. Gee le 4000 VOLTS 
Pe Ping EC UBREN Ti <hyete, 5 ac. she oes 0.4 AMPERE 
BE TE MDISSIPATION |. bic..< s.6re.ecers 500 WATTS 
PRIEMDISSIPATION Sl n oo sos & es 20 WATTS 


See zero-bias operation in Application Section. 
Approximate value. 

Per Tube. 

Nominal drive power is one-half peak power. 
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TYPICAL OPERATION (Two Tubes) 


PAtOUN.OltaAGS ry. cela: spat el cao) eked a) sie eye tales tens 3000 Vdc 
Rar ith VOILA ox. ints a Bahab teas as ¥A be 5s = ae 0 Vdc 
Zero-Signal Plate CET ENC Siictee sp ca «eee ane 300 mAdc 
Max oignal Plate Current’, 2. sca eek = 770 mAdc 
Max.7suunal Grid Gurrent=ttoe se ce ate O88 244 mAdc 
Poakiei: Grid oltage ages. tk ate wets het 100 v 
Peak (Driving Power * \-sha don. cee cease 25 w 
Plates MDUt POW teaws! 2? os ta. st'el se ov enettex si 2310 W 
Max. Signal Plate Dissipation .......... 890 W 
Pie (erp bk OWE sore dias a se Beth a amen canauiacte 1420 W 
Load Resistance (plate to plate)......... 8600 Q) 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual measur- 
ment. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate 
voltages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so. long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the re- 
quired bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 
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Interelectrode Capacitances! (grounded filament connection) 
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Interelectrode Capacitancesl (grounded grid connection) 
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Zero Signal Plate Current: 


CeO Vert tee OUT VOU Westie estan inte le s uj stiniels/ c/s, cate ctareredemnieinenoUle 2180. made 


APPLICATION 


MECHANICAL 


MOUNTING - The 3-500Z must be operated 
vertically, base up or down. A flexible connect- 
ing strap should be provided between the heat 
dissipating plate connector and the external plate 
circuit. The tube must be protected from severe 
vibration and shock. 


SOCKET - The EIMAC SK-410 air system 
socket and SK-406 chimney are recommended for 


use with the 3-500Z. When a socket other than 
the SK-410 is used, provisions must be made for 
equivalent cooling of the base, the envelope, and 
the plate lead. 

If a socket other than the EIMAC SK-410 is 
employed, the user must assure himself that 
lateral pressure is not applied to the tube pins 
and base seal. Otherwise damage to the tube may 
result. 


3-500Z 


CAUTION-GLASS IMPLOSION - The EIMAC 
3-500Z is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 


ing, and leather gloves are recommended for 
protection. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature below 
225°C. Air-flow requirements to maintain the 
above maximum temperatures are tabulated below. 
(For operation below 30 MHz) 


Base-to-Anode Air Flow 


Anode Pressure 
Dissipation Drop 
(Watts) (inches-WC) 


The anode of the 3-500Z operates at a visibly 
red color at its maximum rated dissipation of 
500 watts. 


In all cases, air flow rates in excess of the 
minimum requirements will prolong tube life. 
NOTE: Two 3-500Z tubes in a single amplifier, 
chassis mounted, may be adequately cooled by 
use of a fan so mounted as to pressurize the 
space below the sockets. Fans suitable for use 
at or near sea level are Pamotor Model 2000, or 
Model 6500. The Rotron ‘‘Spartan’’ fan (3200 rpm) 
is also suitable, as is a #3, 3-inch squirrel cage 
blower (3100 rpm). 

In all cases, the only criteria of proper cool- 
ing is the temperature of the tube seals. Tube 
temperatures may be measured with the aid of 
temperature sensitive paint, spray, or crayon. 
Suitable products are manufactured by the Tempil 
Division, Big Three Industrial Gas & Equipment 
Co., Hamilton Blvd., So. Plainfield, N.J. 07080. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate voltages over 
3000 since plate dissipation may be exceeded. 
A zener diode placing positive bias on the cath- 
ode or. other constant voltage source may be used 
to reduce zero signal plate current at plate po- 
tentials over 2500 volts. 


4, 


CLASS-C OPERATION - Although specifically 
designed for linear amplifier service, the 3-500Z 
may be operated as a class-C power amplifier or 
oscillator or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-500Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 
volts or below by employing only grid-resistor 
bias. If driving power fails, plate dissipation is 
then kept to a low value because the tube will be 
operating at the normal static zero-bias condi- 
tions. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 3-500Z is 5.0 volts. Filament 
voltage, as measured at the socket, must be main- 
tained within the range of 4.75 to 5.25 volts to 
obtain maximum tube life. 

CAUTION-HIGH VOLTAGE - Operating voltage 
for the 3-500Z can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 
no one Can come in contact with high voltages. All 
equipment must include safety enclosures for 
high voltage circuits and terminals, with interlock 
Switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
‘‘cheated”’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

INTERMODULATION DISTORTION - Typical 
operating conditions with distortion values in- 
cluded are the result of data taken during actual 
operation at 2 megahertz. Intermodulation values 
listed are those measured at the full peak envel- 
ope power noted. 


INPUT CIRCUIT - When the 3-500Z is operated 
as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best resuits with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a Q of two or more. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Crid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 
for information and recommendation. 
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6 3-500Z OUTLINE DRAWING AND PIN CONNECTIONS 


DIMENSIONAL DATA 


NOTE 


BASE PINS (L) 

THEY CAN BE FREELY INSERTED INTO 
A GAUGE \4" THICK WITH HOLE DIA’S 
OF .204 LOCATED ON TRUE CENTERS 
BY THE GIVEN DIMENSIONS (K) & (M). 


5 PINS 
(L) SEE NOTE 


(M) SEE NOTE 
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J2 


! 
ne OUTPUT 


RFC 4 


J 


INPUT ps 


ip je 0 
1s - =f 


Ti | TeT3 14 Ts 
| B+ 2500 V.D.c. 


+ 


o Ly 
\ PLATE | ot 


HS V.A.C. VOX CONTROL GND. 


TYPICAL CATHODE DRIVEN (GROUNDED 
GRID) AMPLIFIER CIRCUIT FOR TWO 3-500Z 
TUBES 


C-1--250 pF, 4.5 kV (Johnson 154-16). 

C-2--1100 pF, 3 section. Jackson Bros. LE-3- 
4595-380. (M. Swedgal, 258 Broadway, 
N.Y. 10007). 

C-3--500 pF, 2.5 kV mica. Sangamo H-5347. 

C-4--.001 pF, 5 kV. Centralab 858S-1000. 

C-5, C-6--500 pF, 10 kV, TV ‘‘door knob’’ cap- 
acitor. 

C-7 thm C-10--.01 pF, 600V ceramic capacitor 
(Centralab DD-103). 

C-11, C-12--.01 pF, 1.6 kV ceramic capacitor 
(Centralab DD16-103). 

C-13, C-14--.01 pF, 600V ceramic capacitor 
(Centralab DD-103). 

C-15 thm C-17--.01 pF, 1 kV mica capacitor 
(Sangamo H-2210). 

M-1 --500 mAdc. 

M-2--1000 mAdc. 

RFC-1--50 pH. 14 bifilar turns #10 AWG en- 
amelled wire wound on ferrite core, 5 
inches long, % inch diameter. (Indiana 
General CF-503. Newark Electronics Co. 
catalog number 59F-1521). Notch core with 
file and break to length. 

RFC-2--100 pH, 1 Adc. 112 turns #26 AWG, 
spacewound wire diameter on 1’’ diam., 
6’’ long ceramic form (Centralab X-3022H 
insulator). Series resonant with terminals 
shorted to 24.5 MHz. 


RFC-3 --1.7 wH, 1 Adc. 20 turns #26 AWG wound 


on 100K, 2W resistor (J.W. Miller RFC-144). 


RY-1--VOX operated SPST relay. Energized 
when transmit. 

PC-1, PC-2--Three 100 ohm, 2W carbon resis- 
tors in parallel. Three turns #14 AWG, %”’ 
diam., %4’’ long in parallel with resistors. 
(Equivalent: Ohmite P-300 reduced to 3 
turns). 

J-1, J-2--Coaxial receptacle. UG-58A/U, for 
type N connector. 

T-6--. v at 30 amp. Chicago-Stancor P-4648. 

X-1, X-2--EIMAC SK-410 socket and EIMAC 
SK-406 chimney. 

B-Blower--13 cubic feet at 0.2 inch back pres- 
sure. Use #3 impeller at 3100 rpm. (Ripley 
8472, Dayton 1C-180 or Redmond AK-2H- 
01AX). 


CATHODE CIRCUIT COMPONENTS: 


T-1 (10 meters)--0.15 pH. 4 turns #14 AWG on 
Ya-inch form, '%4-inch long. Parallel capaci- 
tance: 200 pF, 1 kV silver mica capacitor. 
Resonant at 28.7 MHz. 

T-2 (15 meters)--0.15 pH, same as T-1. Reson- 
ant at 21.3 MHz with 470 pF, 1 kV silver 
mica capacitor. 

T-3 (20 meters)--0.31 yH. 6 turns #14 AWG on 
Ya-inch form, ¥%-inch long, slug tuned 
(National XR-50). Resonant at 14.2 MHz 
with 470 pF, 1 kV silver mica capacitor. 

T-4 (40 meters) --0.31 4H, same as T-3. Reson- 


TO 
POWER SUPPLY 
CABINET 


ant at 7.2 MHz with 940 pF. (Two 470 pF, 
1 kV silver mica capacitors in parallel). 

T-5 (80 meters)--1.3 pH. 13 turns #18 AWG on 
Y-inch diameter form, %4-inch long, slug 
tuned (National XR-50). Resonant at 3.8 
MHz with 940 pF, same as T-4. 


PLATE CIRCUIT COMPONENTS (for plate po- 
tential of 2500 Vdc), Ry, = 17250: 


The 10, 15 and 20 meter inductor (L1) may be 
10% turns #8 AWG copper wire (or 3/16’’ tubing) 
2’’ diam., 3’’ long. Ten meter tap is 5% turns 
from plate end; 15 meter tap is 74 turns from 
plate end. The 40-80 meter coil (Lz) may be 16 
tums #10 AWG, 2'%4”’ diam., 4’’ long. Forty meter 
tap is 8 turns from junction with coil L-1. 


S-2--Single pole ceramic switch, high voltage, 
30° index. Radio Switch Corp. Model 86-A. 


NOTE: For additional data on plate circuit design, 
write for Amateur Service Bulletin #30, ‘’Pi 
and Pi-L Networks for Linear Amplifier 
Service”’ 


NOTE: B- of power supply is floating and grounded 
only through plate meter M2 and the 50 ohm 
safety resistor. Cabinet of power supply should 
be grounded to amplifier cabinet as safety 
measure. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - 
Current - 


Amplification Factor (Average) 


Interelectrode Capacitances (Average): ‘i 


Grid-Filament 

Grid-Plate - 

Plate-Filament 
Frequency for Maximum Ratings 


MECHANICAL 


Base = - 
Basing - - 
Mounting Position - 
Cooling - - 


Recommended Heat-Dissipating Plate Connector 


» Recommended Socket - 
Recommended Chimney 


Maximum Operating Temperatures: 


Plate Seal - 
Base Seals 
> Maximum Over-all Dimensions: 
Height - 
Diameter - 
Net Weight ~ 


tIn Shielded Fixture 


change from sheet dated 3-15-61 


(Effective 3-20-62) Copyright 1962 by Eitel-McCullough, Inc. 


The Eimac 8164/3-1000Z isa compact power triode intended to be 
used as a zero-bias Class-B amplifier in audio or radio-frequency 
applications. Operation with zero grid bias simplifies associated 
circuity by eliminating the bias supply. In addition, grounded-grid 
operation is attractive since a power gain as high as twenty times 
can be obtained with the 8164/3-1000Z in a cathode driven circuit. 


TENTATIVE DATA 


B104 
3-1000Z 


HIGH-MU 
POWER TRIODE 


volts 
amperes 


uuf 
uuf 
uuf 
Mc 


- = 5 Pin Special 
= me See Drawing 
rm Vertical, base down or up 
- Radiation and forced air 
- Eimac HR-8 
- = Eimac SK-510 
- - Eimac SK-516 


2 = = 225°C 
& Es - 200.6 


- - 7.88 inches 
= 7 5.25 inches 
= = 1.2 pounds 


> Indicates change from sheet dated 3-15-61 


= hnet 3-1000Z 


R-F LINEAR AMPLIFIER 


GROUNDED-GRID, CLASS B TYPICAL OPERATION (Single-Tone 


Conditions) 
MAXIMUM RATINGS 
D-C PLATE VOLTAGE 3000 MAX, VOLTS DG Plate Voltage SO eats 
D-C PLATE CURRENT 0.800 MAX. AMP ads ratee) LS a Seal Benth 
PLATE DISSIPATION 1000 MAX. watts  Max-Sig D-C Plate Current le ia 
GRID DISSIPATION SO MAX watre | Maxesto DSC Gric Curent sae 
Driving Impedance 55 ohms 
Resonant Load Impedance 2650 ohms 
Max-Sig Driving Power 65 watts 
Peak Envelope Plate Output Power 1360 watts 
TYPICAL OPERATION (Minimum Distortion 
Products) 
D-C Plate Voltage 2500 volts 
Zero-Sig D-C Plate Current* 162 ma 
Single-Tone D-C Plate Current 800 ma 
Single-Tone D-C Grid Current 254 ma 
Two-Tone D-C Plate Current 550 ma 
Two-Tone D-C Grid Current 147 ma 
Peak Envelope Useful Output 
Power 1050 watts 
Resonant Load Impedance 1700 ohms 
Intermodulation Distortion 
Products - 35 db or more below PEP level 
AUDIO FREQUENCY AMPLIFIER TYPICAL OPERATION (Sinusoidal Wave, Two 
OR MODULATOR, CLASS-B Tubes, Grid Driven) 
MAXIMUM RATINGS (PER TUBE) D-C Plate Voltage 3000 volts 
D-C PLATE VOLTAGE 3000 MAX. VOLTS D-C Grid Voltage 0 volts 
D-C PLATE CURRENT 0.800 MAX. AMP Zero-Sig D-C Plate Current* 480 ma 
PLATE DISSIPATION 1000 MAX, WATTS Max-Sig D-C Plate Current 1340 ma 
GRID DISSIPATION 50 MAX. WATTS Max-Sig D-C Grid Current 480 ma 


Driving Power 42 watts 
Peak A-F Driving Voltage (pertube) 88 volts 
Load Resistance, Plate-to-Plate 4850 ohms 
Max-Sig Plate Output Power 2570 watts 


* Approximate Value 


NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from 
published characteristic curves and confirmed by direct tests. No allowance for 
circuit losses, either input or output, has been made. Exceptions are distinguished 


by a listing of "Useful" output power as opposed to "Plate" output power. Values 
appearing in these groups have been obtained from existing equipment(s) and the 
output power is that measured at the load. 


Set 3-1000Z — 


MOUNTING -- The 3-1000Z must be operated vertically, base up or base down. A flexible 
connecting strap should be provided between the Eimac HR-8 cooler on the plate terminal 
and the external plate circuit. The tube mustbe protected from severe vibration and shock. 


APPLICATION 


> COOLING -- Forced-air coolingis requiredto maintain the base seals at atemperature be- 
low 200°C, and the plate seal at a temperature below 225°C. When using the Eimac SK- 
510 Air-System Socket and SK-516 Chimney, a minimum air flow rate of 25 cubic feet per 
minute ata static pressure of approximately 0.38 inch of water, as measured at the socket 
at sea level, is required to provide adequate cooling at an inlet air temperature of 50%Cs 
Above 30 megacycles the required air flow rate is increased to 35 cubic feet per minute at 
a static pressure of approximately 0.75 inch of water, as measured at the SK-510 socket. 
Cooling air must be supplied to the tube even when the filament aloneis on during standby 
periods. 


When a socket other than the SK-510 is used, provisions must be made for equivalent 
cooling of the base, the envelope, and the plate seal. In all cases, air flow rates in 
excess of the minimum requirements will prolong tube life. 


FILAMENT OPERATION -- The rated filament voltage for the 3-1000Z is 7.5 volts. Filament 
voltage, as measured at the socket, must be maintained within the range of 7.13 to 7.87 
volts to obtain maximum tube life. 


INTERMODULATION DISTORTION -- Typical Operating conditions with distortion values in- 
cluded are theresult of data taken during actual operation at 2 megacycles. Intermodulation 

XY values listed are those measured at the full peak envelope power noted. As the driving 
signal level is reduced, distortion products remain at the listed value, or better, below 
original peak envelope power level. 


INPUT CIRCUIT -- When the 3-1000Z is operated as a grounded-grid r-f amplifier, the use 
of aresonant tank in the cathode circuit is recommended inorder to obtain greatest linear- 
ity and power output. For best results with a single-ended amplifier it is suggested that 
the cathode tank circuit operate at a "Q" of five or more. 


SPECIAL APPLICATIONS -- If it is desired to operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 
301 Industrial Way, San Carlos, California, for information and recommendations. 


BOTTOM VIEW 


> Indicates change from sheet dated 3-15-61 
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MEDIUM-MU TRIODE 


of : EIT EL- McCULLOUGH, INC. 

| S$ AN A RLOS, cease Wiiey MBs Hak ee % aed 5 Ue | Oe ee MODULATOR 

> OSCILLATOR 
AMPLIFIER 


The Eimac 3C24 is a medium-mu, power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate dissipation rating of 25 watts and can be operated at its maximum 
ratings at frequencies up to 60 megacycles. 

The 3C24 is cooled by radiation from the plate and by air circulation around the envelope. 
The plate operates at a visible red color at maximum rated dissipation. 

This tube is identical to the 25T except that the grid terminal is located at the side of the . 
envelope instead of the base. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - - - - - - 6.3 volts 
Current an E = : = = Z : = - - - 3.0 amperes 
Amplification Factor (Average) - - - - - - - - - - . - 24 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - q = = - = = - - e = - 1.6 ppt 
SCR ESOS | Ses Re a ene See 1.7 ppt 
Plate-Filament - - - - - - : E = A : - 0.2 ppf 
Transconductance (i, =25 ma.,E,=1000v.) -~ - . s 3 “ - 2500 umhos 
Frequency for Maximum Ratings - - - > = = : é = E - 60 Mc. 
SO Td le 
Base - - - - - - - - - - : UX Small 4-pin 
Basing - Fits E. F. inves Co. No. 122-224, National Co. No. XC-4 or CIR. 4, or equivalent socket 
Mounting - - - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - Convection and Radiation 
Recommended Heat Dissipating Connector: 
Plate i ee) Cee | hE fee ee: ig ek Se ee es, re 
Grid - - - - - - - - - - - - . . - - - . - - - - HR-I 
Maximum Over-all Dimensions: 
Length - - - - - = 2 : : 2 - : - - - - - - - - - 4.38 inches 
Diameter - - - - - - - - - - : - - - - - - - - - 1.44 inches 
Net Weight - - - - - - - - - - - - - - - - - - - - - - 1.5 ounces 
Shipping Weight (Average) - - - . - - - . - - - - - - - - . . . 1.0 pound 
TYPICAL OPERATION, CLASS AB, 
AUDIO FREQUENCY POWER AMPLIFIER Sinusoidal wave, two tubes unless otherwise specified 
AND MODULATOR D-C Plate Voltage - epee 750 1000 1250 Volts 
D-C Grid Voltage Py Sts: as - - —20 —30 —42 Volts 
Class-B and AB Zero-Signal D-C Plate Current - - 43 32 24 Ma. 
Max-Signal D-C Plate Current - - 127 127 130 Ma. 
MAXIMUM RATINGS, PER TUBE Effective Load, Plate-to-Plate : 12,000 17,000 21,400 Ohms 
, V x , , B h : Vv Peak A-F Grid Input Voltage (per tube) 110 120 135 Volts 
- horthaa’l apadane b* peel ZOO MOR OLTS Max-Signal Peak Driving Power - me 6.0 68 Watts 
MAX-SIGNAL D-C PLATE CURRENT - : 75 MAX. MA. Max-Signal Nominal Driving Power 
(approx.) - - - 2.8 3.0 3.4 Watts 
PLATE DISSIR ATION waicgatmtes T° So fe ¥ Ay | +. < 25 MAX. WATTS Risnrsiaade Piatalbawer Outpute-e ie: 60 85 112. Watts 
GRID DISSIPATION” - - - : 7 MAX. WATTS *Adjust to give stated zero-signal plate current. 
PLATE MODULATED RADIO TYPICAL OPERATION 
D-C Plate Voltage” - - - - - 1000 1250 1600 Volts 
FREQUENCY AMPLIFIER D-C’Plate Current «<> Mewes 60 60 53 Ma. 
Class-C Telephony (Carrier conditions, per tube) a we ces : ; J i é rae cre alt rp 
Peak R-F Grid Input Voltage - - - 235 255 280 Volts 
seit \ act abate Driving Power. < 2°f + gan. 3.3 3.3 3.1 Watts 
Dec PLATE VOUTAGE = 25 BT 2) § 1600 MAX. YORTS Grid Dissipation —- : 3 1.6 1.5 1.2 Watts 
Plate Power Input - : = - : 60 75 85 Watts 
D-C PLATE CURRENT - - - - - 60 MAX. MA. Plate Dissipation - - - - : 13 15 17 Watts 
PEATEs DISSIPATION ue ese 17 MAX. WATTS Abia Se pene - 3 oe | : 47 60 68 Watts 
e above figures show actual measured tub erform dd t 
GRID DISSIPATION - - : 7 MAX. WATTS ilaw for variations in circuit Jossef)ace* ae, 2 ae 
RADIO FREQUENCY F POWER AMPLIFIER By Don Py Rares aS i600 eee 
- ate olfage - - - - - olts 
AND OSCILLATOR D-C Plate Current - - - : : 72 67 63 Ma. 

: 7 D-C Grid Voltage - - - - - —70 —95 —130 Volts 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) DicreranGunent 2 i J : 5 9 13 ala 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - : 170 195 245 Volts 

Driving Power = - - - = - 1.3 2.2 4.0 Watts 

D-C PLATE VOLTAGE 54 ‘ ‘ ¥ é 2000 MAX. VOLTS Grid Dissipation - - - - - i) 1.3 2.1 Watts 
Plate Power Input - - - - - 72 100 125 Watts 

D-C PLATE CURRENT - - = - : 75 MAX. MA. Plate Dissipation - - - - : 25 25 25 Watts 
PLATE DISSIPATION, - - «~ =| « - 25 MAX. WATTS Plate Power Output - - - - - 47 75 100 Watts 
: The above figures show actual measured tube performa dd t 

GRID DISSIPATION” - . - - sy Z 7 MAX. WATTS Sliseihar Gakin sc: Se ee u nce an o no 


(Effective !1-1-51) Copyright 1951 by Eitel-McCullough, Inc. 
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DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER-WATTS 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1000, 1500 and 
2000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by Pp. 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1000, 
1500, and 2000 volts respectively. 


IDENTICAL TO TYPICAL 
‘CLASS C OPERATING CON- 


DITION ON FIRST PAGE. 
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Printed in U.S.A. 931 


7211 


7698 


PLANAR TRIODES 


The EIMAC 7211 and 7698 are rugged ceramic/metal 
planar triodes designed for use in CW, grid- or plate- 
pulsed oscillator, amplifier or frequency multiplier service 
up to 3 GHz. The tubes may also be used in pulse mod- 
ulator or voltage regulator service. The 7211 is normally 
supplied with an air cooled radiator for forced air cooling, 
while the 7698 is supplied without radiator and is in- 
tended for conduction-convection cooling as found in 
many pulsed type applications. Except for the plate dis- 
Sipation ratings and outline, the characteristics of both 
tube types are identical. 

The 7211 and 7698 feature high mu, high transcon- 721 1698 
ductance, great mechanical strength and low interelec- 
trode capacitances, as well as high current capability and increased grid-anode insulator length. 
Both tubes have an arc-resistant, extended interface cathode, well proven in airline applications, 
assuring reliable and long life operation under adverse conditions. 

Note: The data for the 7211 also applies to the EIMAC 7698R in all respects. 


Oo GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
FIPALCELV OLAV E pec, asta sare tne See eae teE SN oi pv py lune 6: x MPalialts Ce 3+ ve 6.3) 20.3 eV: 
PONT PeIY eater VOLTS wert eee tei en a ets cs oss etre tints. eke as fe 1.30 A 
Transconductance (Average): 

PREG ACCT CUUMAP CHT alae een, ee cn ec ee le «cis enacts wee nee 38 mmhos 
Baa MONeMa CLOT A VELA Ce) W.cereie cette t fs sollte + sss wtetade aie se as 80 
Direct Interelectrode Capacitance (grounded cathode)2, without heater voltage: 

RTC Tt OUE eet teeete ben tater ts ticBs Pe oice Ty k hile feo 6 oe w sigaiae 8, ea 8 been © 8.0 pF 

Tel SIRE alg Sealy ibee SE ROY 9 ant th peo ee aoe Pap ACURA 

Pinte -Ccamoce maxim ierets ost starches wee ete ss os fe tie stn pet ihe fe 0.06 pF 
Rass Ot oh see (ee UTE ee cc be eal sc Petia tas tata oe le ey 5 <n atts las Boalt etn tals -30 V 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to 
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due 
to thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 11-15-70) © 1970 by Varian Printed in U.S.A. 
es Ce eRe PERE EO OE a ee eee 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


7211/7698 


MECHANICAL 
Maximum Overall Dimensions: 
WeibG Uitercresset hevarctenraceecer en ee te des Cnet godess Seen sPetob ccs wth bereits center e i elie Oo: OU arity 
Diameter (7698) ....... oben Uses Beata Se cds eeare ss hap eee mate ee 1.195 in; 30-35 mm 
Diameter (7211 )ogomeerttrerncas + cs lee eft ot oaee ss cr ees Sper: te fl 2OA ieee. eerie 
Net Weight (7698) ....... Pet tL oe eT Cae rere te Ue asad Ft 1.8 oz; 48 gm 
NetWetont:( 7211). pememeuettiepetess -)s stelel ete tise tes + ie SY Matt, Sie co Mee meres ters ZELtOZ OS a oink 
Operating Position 2iape aes." Shopigerer ake es ae urn Crstihe ta tase ap ate tales on Ma cmCnnea Mewar: (sarily, 
Maximum Operating Temperature: 
Geramic; Metal seaisacr meee: secre: bbe set eteae ere tye at ae I 9 Rb Aa Lg a a Re 250 
prot (om Ore) voter ge, ta cone | RR eer ee rain nce AAR! Arla ii gic 6 a hel oo Me sahel epee: Saray Ae |i €- 
MOONS (7098) .cc.npemmmrmetenets «cot eos sete cons Ba Hite fap ieee et Conduction and Convection 
Cra bhtek OPA OY here. Am cade rs Coc ene es paute dellene tee Tck heen te are ee ee OLCEGinit 


Térninals ee sce) ier cedar eae ores ceo Gece gle olen ere ie sco seater eer Od Xidl, Special 


ENVIRONMENTAL 


Shock, 11 ms, non-operating ...... RL lho Cee CED, CEM Ba Poe Me erey “sae Be oped tbe 60 G 
Vibration; operating, all:axes, 557to; 000) zamena, cease ters cee Pears ees tee ee 10 G 
Altitude, max (in a suitably designed circuit) ........... eA a ee Ae) YAU KNLY 
CW RF POWER AMPLIFIER OR OSCILLATOR OPERATING CONDITIONS FOR 7211 AND 7698 IN REPRE- 


SENTATIVE APPLICATION 


ABSOLUTE MAXIMUM RATINGS 
Grounded Grid CW Power Amplifier 


DC PLATENOLTAGE f4.e eae 2500 VOLTS Fe ra Fe aie a ea fe we 
DC GRID VOLTAGE. + s75 Fes AME: OC Plate.Voltage ans eee ene 630 Vdc 
INSTANTANEOUS PEAK GRID- DGrGnid WoltagesapOrOx) ieee en een eee -5 Vdc 
CATHODE VOLTAGE DC Cattidde, Current.tes aa cee ote 140 mAdc 
Grid negative to cathode ... -400 VOLTS OGiGrid Current scAcets eee aed tee 25 mAdc 
Grid positive to cathode ... 30 VOLTS DriVereowern (approx) mance: wee ace ene sir em 4 W 
DGRPEATEAGURRENTBeavec ene 150 MILLIAMPERES WsehiikGWaPowWemOUtoU ts msm: ames: ie mena 45 W 
DG GRIDFGURRENT gan eeeen. 45 MILLIAMPERES 
AVERAGE PLATE DISSIPATION erounded Grid CW Oscillator Aime? 
: : POQUONCY pec enon oo ered te ee oie acta ; z 
eee anc mabeetars fase Heater: Voltages tk acct Mell athe 5.0 V 
Beran! Pia r DG. PlateiVoltagemiare sn : peer ect. beren cere t 1000 Vdc 
Forced Air Cooling1(7211) .. 100 WATTS DG GrdrVoltage (approx) tantebaccs vt esas -20 Vdc 
GRID DISSIPATION (Average). . 2 WATTS DC: Plate Girrentane Wace tet haben 140 mAdc 
FREQUENCY cae cates a 2-5 GHZ DCiGnid’Currentamente. 4 seers ahs ies & ier, 30 mAdc 
UsefulaGWePowenmOutoutaesnme-aticn eee eee 30 W 


1. Using EIMAC radiator PN 014224, 


GRID PULSED OR PLATE PULSED AMPLIFIER OR panel Sasa oo Doles 
OSCIL CATHODE VOLTAGE 
SCILLATOR Grid negative to cathode ....... -700 VOLTS 
Grid positive to cathode ....... 250 VOLTS 
ABSOLUTE MAXIM A 
BSOLUTE MAXIMUM RATINGS PULSE PLATE CURRENT ......... 5.0 AMPERES 
PULSE GRID CURRENT.......... 2.5 AMPERES 
DCP 
C PLATE VOLTAGE AVERAGE PLATE DISSIPATION 
(GRID PULSED) ee eee 2500 VOLTS ; 
Conduction and Convection (7698) . 10 WATTS 
PEAK PULSE PLATE VOLTAGE ; 
Forced Air Coolingl(7211) ...... 100 WATTS 
(PLATE PULSED) vee eee 3500 VOLTS 
A ERDURCITECE Aaa GRID DISSIPATION (Average) ..... 2 WATTS 
er Maree epee Si FREQUENCY (tr ty oe oe: a Se EGS 
PULSE DURATION 2a ieee ee 6 ps 
DUTY. FAGTOR Gl. Siecda tek Adee .0033 


OPERATING CONDITIONS FOR 7211 AND 7698 IN REPRE- 


SENTATIVE APPLICATION 


Grid Pulsed Amplifier 


FUSS UO Os ota oF cng) aloe Suet Gee Onaintd Secpe ie GHZ 
FEA LOWEN OlLAGC ai tet Leute Toei insceiiel «aeteo emeted Bch WY 
GAR OITAQE scab te fo eee alfa fers ve isis. fore ae 2200 Vdc 
MMHG, VOltTAGGs icutes caoons) ah a een ee ule ey = -50 Vdc 
Rockey (ceourlate Cunremtec:.) «tes pet ane te colle 2.5 a 
Feanevideo Grid Current 2... 5.5 = a. es VO). B) 
Pmseiprive Power (approx)... «ee 400 w 
Useful Power Output (approx)........... 2500 w 
FICS LORE ns tes ones o eemceiae dco ey Ord cian 3 ps 
PD UVaaACTON Meegehscsre sre aise usy's os el erfans) posers -002 


7211/7698 


Plate Pulsed Oscillator 


Frequenc yamine a tee acces 4s ss). aie 3.0 GHz 
HeatemVOltagcmremetss terete ses le iypcs ss) Sets), \Yi/ 
Asal eens? WOElefe) o Guo moo Oo pt oo oo 3500 v 
Peak-Video Plate Gurrent™ 1 . ©) ou). « 4.8 a 
regerefre Whiketstey (Ginko) (GUIMKSIME ois oom moon oo 15a 
Useful Power Output (approx). .......... 3000 w 
PiISe:DUTAtION Neem Maro terse) (eure beth 3 ps 
Duty, FACTOR: in arate me ae) Aik tie eas» oe .0025 


1, Using Eimac radiator PN 014224. 


2. For application requiring longer pulse duration and/ 


or higher duty cycle consult the nearest Varian 
Electron Tube & Devices Field Office, or the 
Product Manager, EIMAC Division of Varian, Salt 
Lake City, Utah. 


(SR a aa BE TE ED STR RE EG TET ESS A EY ES ST I DE Eo IES OTE CSPOT TE LI LEE CELE INSEE 


PULSE MODULATOR OR PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS 


ieee VOLTAGE 2 6 eae ahs 2500 VOLTS 
PEAK PLATE VOLTAGE....... 3500 VOLTS 
DG GHDIWVOLIAGE. = 22... -150 VOLTS 
INSTANTANEOUS PEAK GRID- 
CATHODE VOLTAGE 
Grid negative to cathode .... -700 VOLTS 
Grid positive to cathode 150 VOLTS 


1. Using EIMAC radiator PN 014224, 


PULSE CATHODE CURRENT AMPERES 
DC PLATE CURRENT 


AVERAGE PLATE DISSIPATION 


oe (ene: Cie) ees) 6 eS) w 


Conduction and Convection (7698) .. 10 WATTS 

Forced Air Cooling!(7211).......- 100 WATTS 
GRID DISSIPATION, (Average)....... 2 WATTS 
PULSE DURATION 22 nt ero ng Fas 6 pus 
DUTYFACTOR] waneieen ci. cua er 0033 
CUT-GEEMUe re ns ae: a ale 60 


2. For application requiring long pulse duration and/ 
or higher dury cycle consult the nearest Varian 
Electron Tube & Devices Field Office, or the 
Product Manager, EIMAC Division of Varian, Salt 
Lake City, Utah. 


MILLIAMPERES 


SAR SDE a Ra rR TASTE SAT EE SLI FT i IESE LE TE A ETE ERE EEL EE EIDE. I IIE ELT DTT TT 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: Current at 6.3 volts 
Cathode Heating Time . 


Interelectrode Capacitances! (grounded cathode eee tion 


Grid-Cathode .... 
Plate-Cathode 
Grid-Plate csi. aecs) oes 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


APPLICATION 


For general application information please refer 
to the Planar Triode Operating Instruction Sheet. 
The operating instructions should be consulted 
prior to the designing of new requirements around 
the above tube types. Plate dissipation of up to 
150 watts is possible with the 7211/7698 tube 


Min. _Max, 

1.20 1.40 A 
; 7 a Fae sar hae a ee eh 60 --- sec. 
eit at eok et ee he 7.0 9.0 pF 
See iste Or SC -- 0.06 pF 
BME cds feces char chetene seit dees 2.10 2.40 pF 


type when using radiator P/N 158555. If this is 
required the tube order should include a reference 
to the different radiator part number. For unusual 
and special application consult the nearest 
Varian Electron Tube and Device Field Office, 
or the Product Manager, EIMAC Division of 
Varian, Salt Lake, City, Utah. 
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AIRFLOW vs STATIC PRESSURE WITH 
STANDARD COWLING JAN-157 


MAXIMUM PLATE DISSIPATION vs COOLING AIRFLOW 


— CONDITIONS: = 
25°C INLET AIR TEMPERATURE 
-— RADIATOR ENCLOSED IN eral 
| ___ JAN-I57 COWLING 
a 
WwW 
> 
lW 
— 
at 
WW 
@ 
= 
ie 
oO 
2 
= 
S| 
WwW 
a 
a 
- STANDARD COWLING- 
ae 30 50 70 90 Te) 130 150 170 
PLATE DISSIPATION IN WATTS 
ARAB a PA 
(it) 
nee al 
ee so 
wo = 10 
_ = COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
a a 8 AND ALTITUDE 
ea ys (RELATIVE TO 25°C AND SEA LEVEL) 
erm 
= a 
Eizo 
MULTIPLY VOLUMETRIC FLOW | AIR INLET TEMP. 
2. BY INDICATED FACTOR 
2a 4an6 Ed 10 12 14 ce 
AIR FLOW (CFM) 2 
Ss 
S 
cc 
c 
o 
Oo 
38 - 16uNs-28 
ALTITUDE (THOUSANDS OF FEET) MA-2371 
5 
8 - IGUNS -2B 


RADIATOR #158555 
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(A) JIVLIOA Gud 


200 400 600 


CURVE #MA-2374 


PLATE VOLTAGE (Vdc) 
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DIMENSION DATA 


DIM. IN INCHES DIM. IN MILLIMETERS 
MAX. NOTES 


maw. | max. [DDE wan, 
[1.185 | 1.875 46.10 | 47.62 
BEM ESE BS 8. 
SES -2 I ee Fa 
fa.289 [2.329 | > | 32.74 [33.76 | 
2.010 
[hee [rt | o [ar.73[a2a2 [| 
FS Bn Ee ee 
Ea BS 4.70 
| .766 | .826[ J | 19.46 | 20.98 
M_| 29.97 | 30.35 
WN [ 26.04 | 26.29 | _ c¢ 

{ ses223)| Pepe] DUS 2b3. | 95 1660/6 

| .325 [uv | 8.00] 8.26 | ¢ | 
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KNURLED 


NOTES: 


a. METRIC EQUIVALENTS, TO THE NEAREST .O01 
mm, ARE FOR GENERAL INFORMATION ONLY & 
ARE BASED UPON | inch = 25.4 mm. 


b. ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OR 
REFERENCE & SHALL BE AS FOLLOWS: 


CONTACT SURFACE TIR(MAX) REFERENCE 


ANODE 020 CATHODE 
GRID «020 CATHODE 
HEATER -012 CATHODE 


c. DIA’S N, R, T, & U SHALL APPLY THROUGHOUT 
ENTIRE LENGTH AS DEFINED BY DIM’S AA, 8 
AB, AC & AD RESPECTIVELY. 


d. THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 


ELECTRODE CONTACT DIMENSION DIMENSION DATA 


[pm, in iNcHEs| | DIM. IN MILLIMETERS 
max. [pmM| MIN. | MAX. | NOTES 
1.8 A _| 46.10 | 47.62 


ae ES 38.96 
ES 37.46 
462 G | 12.73 | 12.12 


th 


RADIATOR, SEE NOTE c 
SEE NOTES f, b 


NOTES: 


a, METRIC EQUIVALENTS, TO THE NEAREST .O1 
mm, ARE GIVEN FOR GENERAL INFORMATION 
ONLY & ARE BASED ON } inch = 25.4 mm. 


b. THIS SURFACE SHALL BE USED TO MEASURE 
ANODE SHANK TEMPERATURE. 


c. HOLES FOR EXTRACTOR THROUGH TOP FIN 
ONLY. 


d. ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OF 
| 6) | REFERENCE & SHALL BE AS FOLLOWS: 
CONTACT SURFACE TIR(MAX) REFERENCE 
ANODE .020 CATHODE 


GRID 020 CATHODE 
HEATER 012 CATHODE 


e. DIA’S N, R, T & U SHALL APPLY THROUGHOUT 
ENTIRE LENGTH AS DEFINED BY DIM’S AA, 
AB, AC & AD RESPECTIVELY. 


f. THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 


Bee = SITEL-MecutioucHt, Inc. 3CPNIDAS 
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The Eimac 7815/3CPNI10A5 is a low duty pulse rated version of the 3CX100A5 
with the anode cooler removed. A longer grid-anode ceramic insulator is incorporated, 
making the tube useful at high altitude. The nominal plate dissipation rating is 10 
watts but may be increased if sufficient cooling is provided. Cooling is accomplished 
by conduction through a suitable heat sink or convection. Where greater plate dissipa- 
tion is required, the 7815R/3CPX100A5 should be used. 


The tube is usable in pulse applications to 3000 Megacycles. Electrical characteristics 


except for plate dissipation are similar to the 3CX100A5. 


GENERAL CHARACTERISTICS 


ELECTRICAL Min. Nom. Max. 
Cathode: Oxide-coated, Unipotential 
Heating time - - . . : . 60 seconds 

Heater: 

Voltage - - - - - - - - - 6.0 volts 

Current : - - - - - . - = O.90 1.05 amperes 
Amplification Factor - - : = - - - - - 100 
Transconductance (1b = 70 milliamperes) - - - - - 25,000 Micromhos 
Direct Interelectrode Capacitances Min. Max. 

Grid-Cathode - - - - = - - - - - - - - - - - - - 5.6 7.0 uuf 

Grid-Plate - - - - - - - - - - - - - - - - - - - 1.86 2.10 uuf 

Plate-Cathode - - = - - = 2 : : = = - - 2 - - - - - 0.035 uuf 
Frequency for Maximum Ratings - - - - - - - - - - - - - . - - 3000 Megacycles 
MECHANICAL 
Terminals - - - . = - - - E - - - : - - - - Graduated Cylindrical Surfaces 
Maximum Operating Temperatures: 

Ceramic-to-Metal Seals - = : E - - “ . 2 - - - - - - - - - . 250°C 

Anode Core - - : = = = = ‘ 3 é ‘ : Z 4 : > = 250°C 
Operating Position . 3 2 = : - : A F 2 2 2 : : = - A = 3 Any 
Cooling - - - - = - < - - - = - - - . - - Conduction and Convection 
Maximum Overall Dimensions: 

Length 2 = “ = - s = - : z _ é : s : = : 2 E : é 2.701 inches 

Diameter - - - - a 2 “ : = - = = - : : : : 2 : - “ 1.195 inches 
Net Weight - - - - ‘ : = : - 2 = 4 = . 2 - - - 4 - 2 2.0 ounces 
Shipping Weight (approx.) - : : = = 2 : : : * - - - - - - : = 7.0 ounces 
PLATE PULSED OSCILLATOR OR AMPLIFIER TYPICAL OPERATION 
CLASS-C Pulse Plate Voltage - - - - 3500 3500 volts 
MAXIMUM RATINGS Pulse Plate Current - - - - 3.0 3.0 amps 
PEAK PULSE PLATE VOLTAGE - - 3500 MAX. VOLTS DC Plate Current (avg) - - - 7.5 9 mA 
DC GRID VOLTAGE - - - <= -150 MAX. VOLTS DC Grid Current (avg) - zs - 4.5 erews 
PULSE PLATE CURRENT - - - 3.0 MAX. VOLTS 

. ; Pulse P tput - ee : 2 tt 

DC CATHODE CURRENT - I , 125 MAX. MA ulse Power Outpu 1600 000 watts 
PULSE GRID CURRENT - - .- 1.8 MAX. AMPS Bika s Ph STP te ae ei 2500 Mc 
PLATE DISSIPATION (AVG) -_ - 10 MAX. WATTS Pulse Lengtinns: get 0 ios 8 bm a 3 5 usec 
GRID DISSIPATION (AVG) - - 2 MAX. WATTS Duty Factor - - - - - 0.0025 0.003 


(Effective 1-1-63) © Copyright.1963 by Eitel-McCulllough, Inc. 


—_— 3CPNI0A5 


GRID PULSED OSCILLATOR OR AMPLIFIER 


CLASS-C 
MAXIMUM RATINGS 


DG *PRATE VOLIAGE. ©) ar. 2000) MAX. VOLTS 
DC GRID VOLTAGE - - .- -150 MAX. VOLTS 
PULSE PLATE CURRENT _ - 3.0 MAX. AMPS 
DC CATHODE CURRENT - - ~- _ 125 MAX. MA. 

PLATE DISSIPATION (AVG) - 10 MAX. WATTS 
GRID DISSIPATION (AVG) - 2 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - - . 1600 1700 volts 
DC Grid Voltage - . - - - -45 -45 volts 
Pulse Plate Current - - - - 3.0 1.9 amps 
Pulse Grid Current - - - - 1.8 1.1 amps 
Pulse Power Output - - - - 1000 1500 watts 
Frequency - - - - . - 3000 1100 Mc 
Pulse Length = - - - - 3 3.5 usec 
Duty Factor - - - - - - 0.0025 0.001 


APPLICATION 


MECHANICAL 


Mounting—The 3CPNI0A5 may be operated in any 
position. It should be firmly held in place by spring- 
finger collets bearing on the terminal surfaces. In use 
the tube should seat against the underside of the 


anode-terminal flange which is on the plane of refer- 
ence for longitudinal dimensions. In appplications in- 


volving severe shock and vibration, the tube may be 
clamped in place by applying a suitable clamping 
device to the anode-terminal flange. It is recommended 
that no other portion of the tube be subjected to clamp- 


ing forces. 


Connections—-The terminals are in the form of con- 
centric cylinders of graduated diameters conveniently 
used with coaxial tuning devices. Spring-fingered col- 
lets should be used to make contact with the anode, 
grid, cathode and heater terminals. Adequate contact 
area and spring pressure should be provided to mini- 
mize heating and to prevent erratic circuit perform- 
ance at the higher frequencies. Non-contacting or 
intermittently-contacting collet fingers will cause trou- 
blesome circuit behavior, especially at very-high and 
ultra-high frequencies. Electrode contact surfaces 
should be kept clean and free of oxide coatings. 


Cooling—Sufficient cooling air must be provided for 
the anode and body seals to maintain operating tem- 
peratures below the rated maximum value of 250°C. 


The nominal plate dissipation rating is 10 watts and 
is dependent on convection cooling to a heat sink. 
Where adequate cooling is provided this value may be 
extended. Where greater plate dissipation is required 
use of the 3CPX100A5 is recommended. 


It should be borne in mind that operating temperature 
is the sole criterion of cooling effectiveness, regardless 
of the coolant type, flow rate or coolant temperature. 
One method of measuring the surface temperatures is 
the use of temperature sensitive lacquer, such as 
“Tempilaq.” 


ELECTRICAL 


Heater Operation—The rated heater voltage for the 
3CPNI0A5 is 6.0 volts. The heater voltage for the 
3CPN10A5 should be maintained within plus or minus 
5% of its intended value to minimize variations in 
circuit performance and to obtain maximum tube life. 


At frequencies above approximately 1000 megacycles, 
transit time effects begin to influence cathode temper- 
ature. The amount of driving power diverted to 
heating the cathode by back-bombardment will depend 
upon the frequency, the plate current, driving power, 
and duty factor. If the conditions of operation result 
in appreciable cathode back-heating, it may be neces- 
sary to start dynamic tube operation at normal heater 
voltage followed by a reduction of heater voltage to 
a lower value. The heater of the 3CPX10A5 must not 
be operated at less than 4.5 volts in any case. 


Cathode Operation—The oxide-coated unipotential 
cathode in this tube must be protected against ex- 
cessively high emission currents. For all types of opera- 
tion the maximum rated de current is 125 milliamperes. 


In pulse service, current must be limited according 
to the curve on page 3. 


It is recommended that the rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. 


Control Grid Operation—Grid dissipation must not 
exceed the rated maximum 2.0 watts grid dissipation 
power. In pulse applications the instantaneous peak 
grid-to-cathode voltage must be limited to +250 to 
—750 volts. 


Special Applications—lf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, 
California for information and recommendations. 


PULSE CATHODE CURRENT—AMPERES 


3CPN10A5 Sah a 


EIMAC 3CPN10A5 
PULSE CATHODE 
CURRENT VS 


10.0 


° MAX. CURRENT = 4.8A 
; —«—0:0025 
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The Eimac 7815R/3CPX100A5 is a pulse rated version of the 3CX100A5. A longer 


grid-anode ceramic insulator is incorporated, making the tube useful at high altitude. 


The nominal plate dissipation rating is 100 watts. 


The tube is usable in pulse applications to 3000 Megacycles. Electrical characteristics 


are similar to the 3CX100A5. 


ELECTRICAL 


Cathode: Oxide-coated, Unipotential 


Heating time - 


Heater: 
Voltage = - - . 
Current ~ - - 


- 


Amplification Factor - 
od Transconductance (1b = 70 milliamperes) - - 


Direct Interelectrode Capacitances 


Grid-Cathode - - 
Grid-Plate - - - 
Plate-Cathode - < 


Frequency for Maximum Ratings 


MECHANICAL 


Terminals : a ~ 


Maximum Operating Temperatures: 


Ceramic-to-Metal Seals 
Anode Core = = 
Operating Position - 
Cooling : < A 


Maximum Overall Dimensions: 


Length - = = 
Diameter - - . 


Net Weight - - : 
Shipping Weight (approx.) 


GENERAL CHARACTERISTICS 


Min. 


PLATE PULSED OSCILLATOR OR AMPLIFIER 


CLASS-C 
MAXIMUM RATINGS 


PEAK PULSE PLATE VOLTAGE 


DC GRID VOLTAGE - - 
PULSE PLATE CURRENT - 
DC CATHODE CURRENT - 
®o) PULSE GRID CURRENT - 


PLATE DISSIPATION (AVG) 


GRID DISSIPATION (AVG) 


(Effective 1-1-63) © Copyright. 1963 by 


- 3500 MAX. 
- -150 MAX, 
- 3.0 MAX. 
- 125 MAX. 
- 1.8 MAX. 
- 100 MAX. 

2 MAX. 


Eitel-McCulllough, Inc. 


VOLTS 
VOLTS 
VOLTS 
MA 
AMPS 
WATTS 
WATTS 


CULLOUGH, INC. 


sh oR 


I815R 
3CPX100A5 


PULSE 
TRIODE 


CA LEFF © RON £ A 


Nom. Max. 
seconds 
6.0 volts 
1.05 amperes 

100 

25,000 Micromhos 
Min. Max. 

. 2 2 : = = - 5:7 7.0 uuf 
E : 2 2 4 = E = MAYS 2.10 uuf 
2 2 é : 4 ss 2 - 0.035 uuf 


a E - - - - - - - 3000 Megacycles 


: = : : - - Graduated Cylindrical Surfaces 


2 : : : : - - : - - - 250°C 
: : A - : : = - - - - 250°C 


. Z s = ES ; = 2 = - = Any 
* < 4 : 2 é s Z ¢ : Forced Air 


5 . i P : 2 a 2 2.701 inches 
é x es : z : 4 = - = 1.264 inches 


4 5 = - ~ = = > - - 2.5 ounces 


= = - - - - - - - - 7.0 ounces 
TYPICAL OPERATION 

Pulse Plate Voltage - - - - 3500 3500 volts 
Pulse Plate Current - : - - 3.0 3.0 amps 
DC Plate Current (avg) - - - 7.5 9 mA 
DC Grid Current (avg) - - - 4.5 3 mA 
Pulse Power Output - - - - 1600 2000 watts 
Frequency - - - - - - 3000 2500 Mc 
Pulse Length - - : - - 3 5 usec 
Duty Factor - - - - - 0.0025 0.003 


— hart 3CPX100A5 


GRID PULSED OSCILLATOR OR AMPLIFIER 


CLASS-C 

MAXIMUM RATINGS 

DC PLATE VOLTAGE - - -  ~- 2000 MAX. VOLTS 
DC GRID VOLTAGE - - - ~ - -150 MAX. VOLTS 


PULSE PLATE CURRENT . . - 3.0 MAX. AMPS 


DC CATHODE CURRENT - . - 125 MAX. MA. 
PLATE DISSIPATION (AVG) - - - 100 MAX. WATTS 
GRID DISSIPATION (AVG) - - - 2 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - . - 1600 1700 volts 
DC Grid Voltage - - - - - -45 -45 volts 
Pulse Plate Current - . - - 3.0 1.9 amps 
Pulse Grid Current - - - - 1.8 1.1 amps 
Pulse Power Output - - - - 1000 1500 watts 
Frequency - - - - - - 3000 1100 Mc 
Pulse Length - - - - - 3 3.5 usec 
Duty Factor - - - - - - 0.0025 0.001 


APPLICATION 


MECHANICAL 


Mounting—The 3CPX100A5 may be operated in any 
position. It should be firmly held in place by spring- 
finger collets bearing on the terminal surfaces. In use 
the tube should seat against the underside of the 
anode-terminal flange which is on the plane of refer- 
ence for longitudinal dimensions. In appplications in- 
volving severe shock and vibration, the tube may be 
clamped in place by applying a suitable clamping 
device to the anode-terminal flange. It is recommended 
that no other portion of the tube be subjected to clamp- 
ing forces. 


Connections—The terminals are in the form of con- 
centric cylinders of graduated diameters conveniently 
used with coaxial tuning devices. Spring-fingered col- 
lets should be used to make contact with the anode, 
grid, cathode and heater terminals. Adequate contact 
area and spring pressure should be provided to mini- 
mize heating and to prevent erratic circuit perform- 
ance at the higher frequencies. Non-contacting or 
intermittently-contacting collet fingers will cause trou- 
blesome circuit behavior, especially at very-high and 
ultra-high frequencies. Electrode contact surfaces 
should be kept clean and free of oxide coatings. 


Cooling—Sufficient cooling air must be provided for 
the anode and body seals to maintain operating tem- 
peratures below the rated maximum value of 250°C. 
At sea level, with 20°C air, approximately 12.5 CFM of 
cooling air directed across the anode through a suit- 
ale cowling will maintain safe anode temperature. 
In pulse applications requiring low plate dissipation 
and/or small size, the coolerless 3CPN10A5 should be 
considered. 


The nominal plate dissipation rating is 10 watts and 
is dependent on convection cooling to a heat sink. 
Where adequate cooling is provided this value may be 
extended. Where greater plate dissipation is required 
use of the 3CPX100A5 is recommended. 


It should be borne in mind that operating temperature 
is the sole criterion of cooling effectiveness, regardless 
of the coolant type, flow rate or coolant temperature. 


One method of measuring the surface temperatures is 
the use of temperature sensitive lacquer, such as 
“Tempilaq.” 


ELECTRICAL 


Heater Operation—The rated heater voltage for the 
3CPX100A5 is 6.0 volts. The heater voltage for the 
3CPX100A5 should be maintained within plus or minus 
5% of its intended value to minimize variations in 
circuit performance and to obtain maximum tube life. 


At frequencies above approximately 1000 megacycles, 
transit time effects begin to influence cathode temper- 
ature. The amount of driving power diverted to 
heating the cathode by back-bombardment will depend 
upon the frequency, the plate current, driving power, 
and duty factor. If the conditions of operation result 
in appreciable cathode back-heating, it may be neces- 
sary to start dynamic tube operation at normal heater 
voltage followed by a reduction of heater voltage to 
a lower value. The heater of the 3CPX100A5 must not 
be operated at less than 4.5 volts in any case. 


Cathode Operation—The oxide-coated unipotential 
cathode in this tube must be protected against ex- 
cessively high emission currents. For all types of opera- 
tion the maximum rated dc current is 125 milliamperes. 
In pulse service, current must be limited according 
to the curve on page 3. 


It is recommended that the rated heater voltage be 
applied for a minimum of 60 seconds before other 
operating voltages are applied. 


Contro! Grid Operation—Grid dissipation must not 
exceed the rated maximum 2.0 watts grid dissipation 
power. In pulse applications the instantaneous peak 
grid-to-cathode voltage must be limited to +250 to 
—750 volts. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, 
California for information and recommendations. 


PULSE CATHODE CURRENT—AMPERES 


° MAX. CURRENT = 4.8A 
—— 0.0025 


0.1 


D-C RATING 


EIMAC 3CPX100A5 
PULSE CATHODE 
CURRENT VS 
PULSE LENGTH 


—— == —— CONSTANT, DULYs FACTOR 


3CPX100A5 Suns} — 


—-—— CONSTANT REPETITION RATE 


RADIATOR NOTE f 


-—— ANODE CONTACT 
SURFACE 


GRID CONTACT 
SURFACE 


! HEATER CONTACT 


{ SURFACE 


CATHODE CONTACT 
SURFACE 
NOTES b,d &e 
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3CV1500A7 


HIGH-MU 
POWER TRIODE 


The 3CV1500A7 is an integral-boiler, ceramic/metal, vapor cooled zero- 
bias triode, intended for Class AB2 linear amplifier service in either grid 
driven or cathode driven configuration. Except for the anode dissipation 
rating, the 3CV1500A7 is electrically identical to the EIMAC 8283/3CX- 
1000A7. 

The 3CV1500A7 is especially recommended when the ambient noise 
level must be reduced to a minimum, since high-pressure/high-volume 
forced-air cooling is not required. 


GENERAL CHARACTERISTICS! 


AF: 3CV ISOOAT 


ELECTRICAL < 
Filament: Thoriated-tungsten Mesh a se 
SOUT Sil Se ey Pinan Rta. Sara eee 5.05 0.25 0aV Seer 
Ree eer th: UU VOLtSa att oe eats ose ta eee sy o.oo ie else 30 A 
PperenuiOl PACtOL (AVELACE) . .... sis.» 0 e.6 © 001 ops ape 6s 200 
Direct Interelectrode Capacitances (grounded filament) 2 
Lh oo vode gd Sea dug Sets aoc eat AR Ceam o Seer re riety Far asethaee 32.0 pF 
» WT og 3 cup PS Bo Ge Out an eae ee ee eee ee ee 0.15 pF 
ODS GA RRS BOR RAS Arie! 88 6 ar etka ite ORC Pee en Cc OMY Ona a acre 14.0 pF 
Direct Interelectrode Capacitances (grounded grid) * 
(lt) 5 ers lpi A aaMaed ao Cael hy A hes cea A oe eee oy ee ie 32.0 pF 
CUP oS oy SA eer TEM 5 8 8 Dee 0 Oe 0. Co ae Petar 14.0 pF 
NS 8a pore tees saree ate Hid oO aetecsc coe ears Carer ierary Paar ero 0.15 pF 
Frequency of Maximum Rating: 
OW Berm ee A2 ise <cAek YT tet cred ates ramet oe ere Ys Savlone ve Ta sats Sota te lotauars ober czavets 220 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as a result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube, as measured in a shielded fixture in accordance with Electronic Industries 
Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 

BT evacy oh AE chet PREECE GG GA COE aa ery Pertce is 5.110 in; 129.8 mm 

BATTISTI. 8 6 ahd hiss Siete Caonrat bite eer ets coo eee ere Spruit depres siti 
TETAS ak Sa Bie AALS eden aut t-9 Sonic metab bL bin: Ca acaBad cae iariicy tia: 2.38 lb; 1.08 kg 
A prreies O0E0 TE SHITTING @s Og cay ieee a cho DEN IO anton | Dace ROL Sacer asi oer ae Vertical, base down 
Maximum Operating Temperature: 

CraMiCw MC LAlESCAIS Saoeuees eEOBRRr PS 7, Pete ne SU sy eg 75 cageye Sunt e oe ar oop 81 ee aLAne fe reae 40, te 6 250°C 
COTE OA OS SE Oe Bt a ote Or eee, es en ee ee Vapor and Forced Air 

>) BoE oa sdacas Ae Rob CASE GO SII OO Ae Heo aoe see Special Breechlock 

REGCONMENOEHESOCK CL eee r Oreck cyte cs Mnee ends Nase hoi ail ek store esl scaler ibeness. paieselsvereis EIMAC SK-861 
(Effective 6-15-71) © by Varian Printed in U.S.A. 
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EIMAC division of varian / 301 industrial way / san carlos / california 94070 


3CV1500A7 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN Class AB 9 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB2 Peak Envelope or Modulation Crest Conditions 


MAXIMUM RATINGS: Rlate:Voltageveaer tae eee 2000 2500 3500 Vdc 
Grids Voltage aaee err eeee 0 0 -12 Vde 
DG PEATESV OLTAGE Wotan ote use eiene siete 3500 VOLTS Zero-Signa! Plate Current .... 238 305 129 mAdc 
DG@IPEATE: GURREN Tiearcuci ences ener nene. 1.0 AMPERE Single Tone Plate Current... . 875 800 857 mAdc 
iLWe (OSS IMANMIOIN 55 5445665066 1500 WATTS Two-Tone Plate Current ..... 600 585 590 mAdc 
RIO WISSIPAMON oscastoS686 c 45 WATTS Single-Tone Grid Current3.... 230 205 225 mAdc 
Two-Tone Grid Current? ..... 130 120 120 mAdc 
Peak rf Drive Voltage3...... 80 74 110 v 
Peak Driving Power........ 80 60 100 w 
1. Adjust to specified zero-signal dc plate current. RlatesDissipatlOn pana aemene 800 830 940 W 
Useful Output Power ....... 940 1170 2060 W 
2. The intermodulation distortion products are refer- Resonant Load Impedance .... 1100 1670 2300 () 
enced against one tone of a two equal tone signal. Intermodulation Distortion Products 2 
ord) Orden rcs -csent eens -29 -31 -31 db 
3. Approximate values. 6th Order Feat. cpm eee Sey, UH) HS) Gale) 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR Class AB2, Grid Driven(Sinusoidal Wave) 


TYPICAL OPERATION (Two Tubes) 


Plate: Voltage 2.4.00 ane eee 2000 2500 Vdc 
MAXIMUM RATINGS (Per Tube) Grid:V oltages-=ien-aen a a a area nea 0) 0 Vdc 
Zero-Signal Plate Current ........ 400 500 mAdc 
DG PLATE VOLTAGE ea ner ieee 3500 VOLTS Max. Signal Plate Current........ 2.0 2.0 Adc 
DGLPUATECURREN Iie asmcemanen in: 1.0 AMPERE Max. Signal Grid Current2........ 590 480 mAdc 
PEATE: DISSIPATION sty. se sea wt) nas: 1500 WATTS Peak af Grid Voltages. .......... Se) 
GID DUSSIZANIGIN saacoacnoaanc 45 WATTS Peak Driving Power4 ........... 25 44 w 
Blatesinput i OWc ian nn enn enna 4000 5000 W 
1. See zero-bias operation in Application Section. Max. Signal Plate Dissipation ..... 1650 1900 W 
2. Approximate value. Plate Outout.POwer eee eaten eee 2350 3100 W 
3. Per Tube. Load Resistance 
4. Nominal drive power is one-half peak power. (plateatorp| ate) eeee acne nearer meen 1900 2580 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heaters: Current?at:5.0 volts:7 5. 0 eee eee cee eS (eS 90 (A 
CathodesWarmup’ Pim e 284 tc eee eee sos. cee aan Ot ee 5 --- sec. 


Interelectrode Capacitance! (grounded grid connection) 


Cinve eo Ee sa ee ee ee ee 


Se Godeontdesin ZHAN Shxl) fe 
COUTTS wie te reseue + layeince iene" epeters ol s¥orstetes Urhctetey =) eer ar a et ee OD) 
Cf Cree ore tn Sees RR OCA He oooh 6 --- 0.2 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


3CV1500A7 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CV1500A7 must be mounted 
with its axis vertical, base down, with sufficient 
clearance for an insulated makeup water line to 
connect to the side of the integral anode boiler 
and an outlet steam line to attach to the top of 
the boiler. The use of the EIMAC socket SK-861 
is recommended. 


COOLING - Cooling is accomplished by the 
presence of distilled water at a controlled level 
in the integral anode boiler. The energy dissipa- 
ted by the anode causes the water to boil at the 
anode surface, to be converted into steam and 
carried away to a condenser. This boiling action 
keeps the anode surface at approximately 100°C. 


The water in the boiler must be maintained at 
the correct level, as shown on the outline drawing 
for the tube. This is normally accomplished with 
a special control unit, mounted with the correct 
relationship to the tube so as to maintain the 
water level in the tube boiler at the specified 
level. A condenser unit is used to convert the 
steam back to water, which is then teturned to 
reservoir/control-box/boiler system. 


Forced-air cooling of the tube base is required, 
with 15 cfm minimum directed across and through 
the socket and base of the tube. Air flow should 
be applied simultaneously with the application of 
electrode voltages, including the filament, and 
may be removed simultaneously with the removal 
of filament voltage. 


ELECTRICAL 


FILAMENT - Rated filament voltage for the 
3CV1500A7 is 5.0 volts. Filament voltage, as 
measured at the socket, should be maintained at 
this value to obtain optimum performance and 
maximum tube life. In no case should it be al- 
lowed to deviate from 5.0 volts by more than plus 
or minus five per cent. 


INPUT CIRCUIT - When the 3CV1500A7 is op- 
erated as grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended to obtain greatest linearity and power 
output. For best results with a single-ended amp- 
lifier, it is suggested that the cathode tank cir- 
cuit operate at a ‘‘Q’’ of five or more. 


CLASS-C OPERATION - Although designed for 
Class-AB2 service, the 3CV1500A7 may be opera- 
ted as a Class-C power amplifier or oscillator, or 
as a plate-modulated rf amplifier. The zero-bias 
characteristic can be used to advantage in Class- 
C amplifiers by employing only grid leak bias. If 
driving power fails, plate dissipation is kept to 
a low level since the tube will operate at normal, 
static zero-bias conditions. 


ZERO-BIAS OPERATION - Operating at zero- 
bias is not recommended with plate voltages over 
2500 volts since plate dissipation may be exceed- 
ed. Similarly, the safety of zero-bias operation 
as mentioned above under ‘‘Class-C Operation”’ 
is not available at plate voltages above 2500 
volts. Straight Class-C or Class-AB2 operation 
is, of course, permissible up to 3500 volts where 
other ratings are not exceeded. Higher plate 
voltage may be used with the proper bias. 


PLATE DISSIPATION - The plate dissipation of 
1500 watts attainable through vapor cooling pro- 
vides a large margin of safety in most applica- 
tions. The rating may be exceeded during tuning 
for brief periods. 

Since the tube anode is usually at high poten- 
tial to ground, water and steam connections to the 
anode are made through insulating tubing. These 
insulating sections should be long enough so that 
column resistance is above 100,000 ohms per 
1000 supply volts. It is essential that high purity 
water be used to minimize power loss and cor- 
rosion of metal fittings. Good distilled or de- 
ionized water will have a resistance of 1 to 2 
megohms per cm3. Water should be discarded if 
resistivity falls to 50,000 ohms cm3. 


HIGH VOLTAGE - Normal operating voltages 
used with the 3CV1500A7 are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body. with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 


SCVI500A7 


all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
Shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values are 
highly significant in the design. 


SPECIAL APPLICATION - If it is desired to 
Operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 


for information and recommendations. 
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DO NOT 
CONTACT 


Ol DATA 
| |  MILUMETERS = | 
| MIN. | MAX. | REF || MN. | MAX. | REF | 
2 SS BS EE) | ee BS ee 
1B | -- | -- | tooo}] -- | - - [ 25.40) 
Cs 111.870°|1900°|" = -_ || 4750 4826 paaeee 
De ]"22507 23500 "|e =| | STNG: | S842 ae 
—E | -- | -- | 2400}[ -- [ -- [6096] 
iF 14190 | 4315 | -- |flo643 fiog6o] -- | 
1G [4850 [5110 | -- J|ile3i9 fiz979] -- | 
| J {o690 [o7io | -- | 
| K=}0415: | 0435 [== 
DSS YC el ee | re ee) 
'M 510020) FOO30% pie =| 0.50: RO. 76 area 


; 
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TENTATIVE DATA 


3CV30,000A3 


MEDIUM-MU 
VAPOR-COOLED 
POWER TRIODE 


The Eimac 3CV30,000A3 is a vapor-cooled, ceramic-metal power triode designed 
primarily for use in industrial radio-frequency heating service. Its vapor-cooled 
anode is conservatively rated at 30 kilowatts of plate dissipation when mounted 
in an Eimac BR-200 boiler. 


Full input of 60 kilowatts is permissible up to 100 megacycles. Large reserve 
emission is available from its one kilowatt filament and the grid structure is rated 
at one ampere making this tube an excellent choice for severe applications. 


It is also recommended as a grounded grid FM amplifier, a conventional plate- 
modulated amplifier or as a linear amplifier in new equipment designs. 


GENERAL CHARACTERISTICS 


ELECTRICAL Min. Nom. Max 
Filament: Thoriated-Tungsten 
RO HOO CMC Mabe te crn <5 6.3 volts 
SULrentewe. Lee a ieee. bs 152 172 amperes 
Amplification Factor . . 20 
Interelectrode Capacitances, Grounded Cathode: 
& GridFilament oem. 48 58 inti 
Piate-Filamenigrme. teu. 1.2 5 ppt 
Grid-Plate . . . ans 30 38 pt 
Frequency for Maximum Ratings ob aan eet ree ae) Hi OS, ce al iar pt LOO Mg 
MECHANICAL 
veh are AW EY FD pin Os RR! toy dg SP Oe eh a on Renee mn eer <P A . Coaxial 
Recommended Socket a TR US Ee aM gos re on Foc ig ase Eo eat%. Uhbntetg ae Eimac SK-1310 
Pee enOe DONC nm as: eeu cok, 6). EAMene ol sor 3 al 4 Le eee, EimoesBR?200 
ere GGRUOTINOD WOME MEER eS oe a ww le Uw a  ~MOrticalbasesup 
‘RieYo) |}ere a ae en Re ee eee co VV CDOs Gear OF COC Ont 
Maximum Operating Temperatures: 
OO GRE AGC © ume mn M IE, Te an ee Ue oy dl Peeeian rete eee 20 oC 
CONGO WiOt ROCOS Mee ede ee a Sd ee ie co te pula so ky oe eee ne oe aur 2 OULG 
Maximum Dimensions: 
et ee AR ee Rte NIN te, ing! a ne) asia. 4 eee ee On Oe INCHES 
DICie COM ML RE ened. ode) Mie Ant ee ee, Cee ket Ried S ae Renee tes. Seinches 
my SUN eee eee lay aes ORR) SY ect gebi Behe gua e481 B~ pounds 
TYPICAL OPERATION 
RF INDUSTRIAL OSCILLATOR DC Plate Voltage . . . . 7000 10,000 volts 
Class-C (Filtered DC Power Supply) Be i To as Sedeas jee Ge puis 
ri Geter ty fe - Vv 
eet DEjGrid Current)... : .66 .315 amps 
DC PLATE VOLTAGE. . . . . 10,000 VOLTS Peak Positive Grid Voltage . 440 360 volts 
BOOPLATENCURRENT) 25 4) ¢¢ 4m fg eb. OV AMPS Driving Power. . . 600 365 watts 
DOIGRIDICURRENT “0G 2) eee, 7 1,0HAMP Plate Input Power. . . . 42 60 kW 
PLATE INPUT POWER. . . . . . . 60 KW ye Dissipation . . . . 12 18 kW 
Plate Output Power . . 30 42 kW 
a CNAME Gah eeineveiustt ‘x sont Sith Son WY Approximate Load Impedance 600 750 ohms 


(Effective 10-1-63) Copyright 1963 by Ejtel-MeCullough, Inc. 
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RADIO-FREQUENCY POWER AMPLIFIER 
PLATE-MODULATED 


Class-C 


MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION 


7000 MAX. VOLTS 
5.0 MAX. AMPS 
20 MAX. KW 
500 MAX. WATTS 


RADIO-FREQUENCY 
LINEAR AMPLIFIER Class-AB, 


MAXIMUM RATINGS 
DC PLATE VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION 


10000 MAX. VOLTS 
6.0 MAX. AMPS 
30 MAX. KW 
500 MAX. WATTS 


* Adjust to give specified zero-signal dc plate current 


TYPICAL OPERATION 


DGrPlate=Voltagen mea. ae eee OOO 7000 volts 
Do’ Grid Valfagety 4. a) eee O00 —820 volts 
DGePlctesOurrentva tiene eee 520 5.0 amps 
DGiGridiCurrent: ae eee 600 600 mA 
Drivings ROW er) fay meee ee nee 600 750 watts 
PlatexOutpuls POWe becuase ee 27.5 kW 


TYPICAL OPERATION 


DC Plate Voltage . . i. = 7000!) 10000 vols 
DGeGridi Voltage ane 2 O —400 volts 
Zero-Sig Plate Current. . . . 2.0 2.0 amps 
Max-Sig DC Plate Current . . . 6.0 6.0 amps 
Max-Sig DG’ Gria-Gurrent es, tae WAS: 333 mA 

Peak RF Grid Voltage . . . . 530 700 volts 
DeiVing «ROWE lot aetna ee 200 240 watts 
PlatesOutpUtZeOW.e lemenn antn nnn On4 Al kW 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic 


curves. No allowance for circuit losses has been made. 


APPLICATION 


ELECTRICAL 


Filament — The rated filament voltage for the 
3CV30,000A3 is 6.3 volts. Filament voltage, as 
measured at the socket, must be maintained at 
6.3 volts plus or minus five percent for maximum 
tube life and consistent performance. 


Control Grid Operation — The grid current rating is 
one ampere dc. This value should not be exceeded 
for more than very short periods such as during 
tuning and over-current protection in the grid circuit 
should be provided. Ordinarily it will not be neces- 
sary to operate with more than 0.4 to 0.6 amperes 
grid current to obtain reasonable efficiency. In in- 
dustrial heating service with varying loads, grid 
current should be monitored continuously with a 
dc current meter. The maximum grid dissipation 
rating is 500 watts. 


Plate Operation — The maximum plate input power 
rating is 60 kilowatts at 10,000 volts and 6.0 am- 
peres dc. This rating applies for Class C amplifier 
or oscillator service and for Class AB applications. 


When used as a plate modulated rf amplifier, input 
is reduced to 7000 volts at 5.0 amperes dc. Maxi- 
mum input may be exceeded for short periods 
during tuning without exceeding plate dissipation 
ratings. 

Plate over-current protection should be provided 
to remove plate voltage quickly in the event of an 
overload or an arc-over at the load. In addition 
current limiting power supply resistors should be 
used. These precautions are especially important in 
industrial service with its wide variations in loading. 

Spark gaps from plate to ground should be used 
to prevent transient voltages from flashing across 
the tube envelope during any fault conditions. 


Special Application — If it is desired to operate this 
tube under conditions widely different from these 
given here, write to Power Grid Tube Marketing 
Department, Eitel-McCullough, Inc., 301 Industrial 
Way, San Carlos, California, for information and 
recommendations. 


3CV30,000A3 ,— 


MECHANICAL 


Mounting — The 3CV30,000A3 must be mounted 
vertically, base up in an Eimac BR-200 boiler. It 
is very important that the boiler tube assembly be 
mounted vertically, the water be maintained at the 
suggested level, and that the flange of the tube 
makes a vapor-tight seal against the rubber “O” 
ring and boiler. 

Sockets — The Eimac SK-1310 socket is available for 
use with the 3CV30,000A3. Filament and grid con- 
nection are made to this socket. 

Cooling — Cooling is accomplished by immersion of 
the anode in a distilled water-filled BR-200 boiler. 
The energy dissipated at the anode causes the water 
to boil and be converted into steam. Steam is carried 
away by convection to the condenser where it is 
cooled and condenses into water. Condensate is 
then returned to the boiler. 

The boiling action maintains the anode surface 
temperature at approximately 100°C. In a properly 
designed system (such as the 3CV30,000A3 and 
BR-200) it is unlikely that anode surface tempera- 
ture will ever exceed 125°C—well below the rated 
maximum for the tube—even at full plate dissipa- 
tion levels. 


STEAM 
PRESSURE [ _| 
INTERLOCK 


The water in the boiler must be maintained at a 
constant level, just below the top of the anode fins. 
This level is marked on the boiler. A recommended 
system for assuring constant water level is shown 
in the system diagram below. This system incor- 
porates an Eimac CB-202 Control Box to sense water 
level and a small reservoir to supply make-up water 
on demand. In the event of a drop in system water 
level, a switch is closed in the control box, ener- 
gizing a solenoid water valve in the line from the 
reservoir. When the make-up water brings the sys- 
tem back to the proper level, the switch is opened, 
de-energizing the solenoid valve. A second switch 
in the CB-202 Control Box senses a lower, danger 
level and can be used to actuate an alarm or shut 
down the system. 


For reliable operation, it is essential that the 
Control Box be mounted so that the level sensed 
is the actual level in the boiler. 


Separate cooling of the tube base is required 
and is accomplished by directing 30-50 CFM of 
cooling air into the base structure from the top 
of the socket. 


SCHEMATIC OF PANERA 
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PLATE VOLTAGE-KILOVOLTS 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA @ 


MIN. MAX NOM 


20 NOT CONTACT 


FILAMENT 


-O55 


NPE 
/- E90 


IAFF 
3,792 
SSS 
168 


- I8@ 


@.9ZO | 6.990 
&.250 | 8.750 
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SSI INin GEO | np MIS |] OS] | 
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EIMAC 3CW20,000A1 


Division of Varian WATER-COOLED 
A) SEAN GAT Reb OsS LOW-MU 
GAY FAOCR-EN 1A 


POWER TRIODE 


The EIMAC 3CW20,000A1 is a ceramic and metal power triode intended 
primarily for use as an audio amplifier or modulator. This tube is also recom- 
mended for voltage-regulator applications where high current capability and 
low tube drop are important. Up to 20 kilowatts of plate power can be dissi- 


pated on its water-cooled anode. Except for plate dissipation, the tube is elec- 
trically identical to the 8158/3CX10,000A1. 


3CW20,000 AE 


MADE INUS.A 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Moltagé§ = = = = - 0S =) Ssh = & ee 105) volts 
Current - - - - - - - = - - = = = = 94 104 amps 
Amplification Factor - - - - - - - - - - - = - 55 7.0 
Interelectrode Capacitances: 
Inpot) =~) = = = = = (= 2 we me ns = (450 57.0 
Output e-0 = 2) -5 2 02 Oe Se Se ee Se GA 4.2 — — J 
Feedback - - - - - = + - = =- - = = = 25.0 32.0 ~ 
@ Transconductance (Ib — 2.0 amps, Eb — 3000 volts) - - - 20,000 umhos 
y Frequency for Maximum Ratings - - - - - - - - - 140 MHz 
MECHANICAL 
eset Ve pot eo) fe. ed oe a ee ee ek ee wen eas Pa MAE LG ASF a ia Ms) eee Coaxial 
Recommended Socket- - - - - - - - - = - - - = = = = = = = = = = = = = += EIMAC SK-300 
Operating Position - “-» - = = -- = = - = = + = - 5 = = = = = =< = - = Vertical, base up or down 
poling 9s et) 6 PR pe ha Sean ae ree ea SS ee a oe = = Wateraind Forced an 
Maximum Operating Temperatures: 
AnGdG (COrei== esis =) ms = Se f= eee ew ce ae ee es ee a 250°C 
Ceramic-to-Metal Seals - - - - - - - -'= - = = = = = = = = = = = = = = = 250°C 
Maximum Dimensions: 
Height mesmo ar capella Se 1 IR ST) ah oe PRY Fay ae ro nace te ee 14 Wanches 
lanieter ae cL. v= 1 mao OnE a> Singh. eee es, ae Meee ot ees bteeee,) 4,7 7 anehes 
hot VV Gleb tal i ne me ee oe oe a eh Lees 12 pounds 
AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION, Two Tubes 
MODULATOR Sinusoidal Wave 
Class-AB1 
DC Plate Voltage- - - - - - 7000 7000 volts 
MAXIMUM RATINGS (Per Tube) DC Grid Voltage? - - - - - —1300 —1300 volts 
DO Wie Voltage. “<9 p= = = = =~ 7000 volts Zero-Sig DC Plate Current - - - 1.5 1.5 amps 
Gree Current.” ies Pa ee Ps ae 5.0 amps Max-Sig DC Plate Current - - - 5.8 7.0 amps 
Plate Lesipations > ons t= - (= feat May 7 aa 20) kW Load Resistance, Plate-to-Plate -  - 2460 1720 ohms 
Grid Dissipation - - - - - - - - - - 100 watts Peak AF Grid Driving Voltage 
* Adjust for zero-signal plate current (Per Tube) - - - - - - - 1300 1300 volts 
ong ; ; ; : Max-Sig Driving Power - - - - 0 0 watts 
At maximum signal without negative feedback Max-Sig Plate Output Power - - 24,400 29,100 watts 
a Effective grid circuit resistance must not exceed 200,000 ohms Total Harmonic Distortion** - - 2.9 3.6 per ct. 
\ 


(Revised 6-1-67) © 1963, 1967 by Varian Printed in U.S.A. 
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AUDIO-FREQUENCY AMPLIFIER OR MODULATOR TYPICAL OPERATION 
Class- 
rreh DC Plate Voltage - - - - - - - - 2500 volts 
MAXIMUM RATINGS DC Grid Voltage” - - - - - = = - +290 volts 
DGePlateVoltaccm-m- 0 ne-e- tee OOO volts 
DC Plate C tf “aes =95) <2 (27 - 4.0 
DC Plate Current - - - - - - See Class-A derating ie cacti a" 
table on Page 3 Peak AF Grid Driving Voltage- - - - - 290 volts 
Plate, Dissipationy— rq" ee oc a+ 2) = 20 kW Load Resistance =. = =. = = = =) = - 2120 ohms 
Grid Dissipation - - - - - - - - - - 100 watts 
* Adjust to give listed zero-signal DC plate current Max. Signal Plate Output Power - - - - 1800 watts 
** At maximum signal without negative feedback Second Harmonic Distortion** - - - - 6.75 per ct. 
RADIO-FREQUENCY INDUSTRIAL OSCILLATOR TYPICAL OPERATION 
Class-C 
DC Plate Voltage - - - - - - =- - 5000 volts 
MAXIMUM RATINGS IDG (Gael Wolleys 6 5s 6 Ss 5 5s & 5 SIM sais 
DC Plate Voltage - - - - - - - - - 5000 volts DC Plate Current - - - - - = = = 2.75 amps 
DC Plate Current - - - - - - - = - 4.0 amps DC Grid Current - - - - - - = - 200 mA 
Plate Dissipation = - - - - = - + - = 20 kW Driving Power - - - - = = = = «= 385 watts 
Gridabissipations aa 5) — ie -ne—e—e 100 watts Plate Output Power = - = = = =.= = 11,000) watts 
VOLTAGE REGULATOR SERVICE TYPICAL OPERATION 
Class-A 
DC Plate Volt tube d = = = - 5000 lt 
MAXIMUM RATINGS pe LE Se ae 
DC Plate Voltage - - - - - - - - -10,000 volts DG Plate. Current: Wat. -) aeio saan Oe Ue ain 
DC Plate Current - - - - - - See Class-A derating 
table on Page 3 
Plate Dissipation - - - - - = = = = = 12 kw ( These values are chosen according to 
Grid Dissipation - - - - - - - - - - 100 watts Class-A derating table on Page 3) 
Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic 
curves. No allowance for circuit losses, either input or output, has been made. 
MINIMUM WATER-FLOW REQUIREMENTS 
Plate 
Dissipation Quantity Pressure Drop 
( watts ) * (psi) 
“Since the power dissipated by the filament is about 750 watts and since grid dissipation can, under some circumstances, repre- 
sent another 100 watts, allowance has been made in preparing this tabulation for an additional 850 watts dissipation. Separate x 


base cooling is required. This tabulation presumes that outlet- water temperature will be below 70°C and that inlet water tem- 
perature will not exceed 60°C. Under no conditions should these temperatures be exceeded, nor should system water 
pressure exceed 50 pounds per square inch. 
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APPLICATION 


Voltage-Regulator Service— Maximum dc plate cur- 
rent and voltage are restricted according to the 
following table. 


CLASS A DERATING TABLE 


DC Plate Voltage Max. DC Plate Current 
( Volts ) (mA) 


Filament Operation— The rated filament voltage for 
the 3CW20,000A1 is 7.5 volts. Filament voltage, as 
measured at the socket, should not be allowed to 
deviate from the rated value by more than plus or 
minus five percent. 


WATER INLET 
COOLER _UP 


Cooling—The maximum temperature rating for the 
external surfaces of the 3CW20,000A1 is 250°C. Suf- 
ficient water and forced-air cooling must be pro- 
vided to maintain the temperature of the ceramic- 
metal seals and anode core below 250°C. Tube life 
is usually prolonged if these areas are maintained at 
temperatures below this maximum rating. Minimum 
water-flow requirements for adequate cooling are 
listed on the preceding page. Forced air cooling is 
required for the base and grid seals and is accom- 
plished by directing approximately 30 cfm of air 
through the socket and over the seals. 


Grid Dissipation— Grid Dissipation is limited to 100 
watts. This is the product of dc grid current and 
peak positive grid voltage. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
EIMAC Division of Varian, 301 Industrial Way, San 
Carlos, Calif., for information and recommendations, 


WATER LINES 

Y2 O.D. COPPER TUBING 

Y2 INCH SHORT FLARED TUBE COUPLING NUT 
34-16UNF-2B THD. 

(MS 39166-7 OR EQUIV.) 


NOTES: 
|. (#) CONTACT SURFACE 


DO NOT CONTACT 


CONTROL GRID 


FILAMENT 


DO NOT CONTACT 
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3CW20,000A3 


EITEL-McCULLOUGH, INC. WATER-COOLED 
5 A N SS ie > 2.8) eat, @ oe oe CALIF ORNIA ‘ 
MEDIUM-MU 


POWER TRIODE 


The Eimac 3CW20,000A3 is a ceramic and metal power triode intended pri- 


> oa op 
marily for use as a power oscillator in industrial-heating applications. It is also recom- 
mended for use as a grounded-grid FM amplifier, as a conventional plate-modulated 
= 
amplifier, or as a linear amplifier. J 
; 
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GENERAL CHARACTERISTICS acw20,000k§ 


MADE INUS.A 


ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage - - - - - - - - - - 7.5 volts 
Current - - - - - - - - - - 94 104 amperes 
Amplification Factor - - - - - - - - - 20 
Interelectrode Capacitances, Grounded Cathode: 
Input - - . - - - - - : - 48 58 uuf 
Output - - - - - : - - - Siler 1.5 uuf 
Feedback - - - - - - - - - 30 38 uuf > —f 
Frequency for Maximum Ratings- - - - - = - - = = +140 Me _ 
MECHANICAL 
D> Base - - - - - - - - - . - - = - - - - - - - - - Coaxial 
Recommended Socket - - - - - - - - - - - - - - - - - : Eimac SK-1300 
Operating Position - - . - - : . - - - - - - - - - Vertical, base up or down 
Cooling - - - - . - - - - - - - . - - . - - - Water and Forced air 
Maximum Operating Temperatures: 
Anode Core - - - - - - - : - - - - - : - - - - <— 2250°C 
Ceramic-to-Metal Seals - - - - - - - - - - - - - - : - = 250°C 
Maximum Dimensions: 
Height - - - - - - . - - : - - - - : - - - - 11.4 inches 
Diameter - - - - - - - - - - - - - - : : - - : 4.7 inches 
Net Weight = 2 “ - : - - = - ss : - ; - : = = 3 : 12 pounds 


a eee 


RADIO-FREQUENCY TYPICAL OPERATION, Optimum Load 

INDUSTRIAL OSCILLATOR DC#Plate Voltage’ - | 18a. 0204, 6000 7000; volts 
Class-C DC Grid Voltage’ - - - - - -575 -670 volts 
MAXIMUM RATINGS DC Plate Current - - - - - 4.0 4.0 amps 
DC PLATE VOLTAGE - - -  ~- 7000 MAX. VOLTS DCiGrid’Current) == Se IO 670 mA 
DC PLATE CURRENT - - - - 4.0 MAX. AMPS TAY Spa en a4 28 kW 
PLATE DISSIPATION - - -  - 20 MAX. KW Wuabtcr  ee 

GRID DISSIPATION - - -  - 250 MAX. WATTS Plate Output Power- - - - - 189 22.4 kW 


RADIO-FREQUENCY TYPICAL OPERATION 

Aan Pot te ca DesPlate Voltage. eet BS Wer'agd0"™ 7000 volts 

9 rounded-Orid, Class DC Grid Voltage - = - - - -535 -625 volts 
MAXIMUM RATINGS DGetiate Curranioil : : : 40 4.0 amps 
DC PLATE VOLTAGE - - -  ~- 7000 MAX. VOLTS He ewite sap OO SIE aA 
DC PLATE CURRENT - - -  - 4.0 MAX. AMPS Se See ine cae atie 3 o 
PLATE DISSIPATION - - - - 20 MAX. KW DEC LOSE ie Title aan ys Ug LOO alas 
GRID DISSIPATION - - -  - 250 MAX. WATTS Plate Output Power- - - - =- 205 24.5 kW 


(Effective 5-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 
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RADIO-FREQUENCY POWER AMPLIFIER 
PLATE-MODULATED 


Class-C 

MAXIMUM RATINGS 

DC PLATE VOLTAGE = - < - 5500 MAX. VOLTS 
DC PLATE CURRENT = - - 3.0 MAX. AMPS 
PLATE DISSIPATION = = = - 13.5 MAX. KW 


GRID DISSIPATION - . . - 250 MAX. WATTS 


TYPICAL OPERATION 


RADIO-FREQUENCY 

LINEAR AMPLIFIER 
Grounded-Grid, Class-AB, 
MAXIMUM RATINGS 

DC PLATE VOLTAGE - : 2 

DC PLATE CURRENT - = . 4 
PLATE DISSIPATION = - = : 
GRID DISSIPATION : fe 2 3 


7000 MAX. VOLTS 
5.0 MAX. AMPS 
20 MAX. KW 
250 MAX. WATTS 


*Adjust to give specified zero-signal de plate current 


DC Plate Voltage - - - . - 4000 5000 volts 
DC Grid Voltage - - - - - -480 -600 volts 
DC Plate Current - - - - - 3.0 3.0 amps 
DC Grid Current - - - - - 660 550 mA 
Driving Power - - - - - - 530 515 watts 
Plate Output Power - - - - 2 69.7 12.4 kW 
TYPICAL OPERATION 

DC Plate Voltage’ - - - . - 6000 7000 volts 
DC Grid Voltage* - - - - - -270 -325 volts 
Zero-Sig Plate Current - - - - 500 500 mA 
Max-Sig DC Plate Current - - - 4.0 4.0 amps 
Max-Sig DC Grid Current - - - 300 250 mA 
Peak RF Grid Voltage’ - . - - 540 585 volts 
Driving Power - - - - - - 1900 2050 watts 
Plate Output Power - - - - - 18 20 kw 


Note: "TYPICAL OPERATION" data are obtained by calculation from published characteristic 


curves and confirmed by direct tests. No allowance for circuit losses, either input or output, has 
been made. 


APPLICATION 


MECHANICAL 

Mounting—The 3CW20,000A3 must be operated ver- 
tically, base down or up. The tube must be protected 
from severe vibration and shock. 


Socket—The SK-1300 socket is available for use with 
the 3CW20,000A3. Base cooling is accomplished by 
directing approximately 30 cfm of air at a static pres- 
sure of 0.1 inch through the socket and over the base 
seals. 


Cooling—The anode of the 3CW20,000A3 is cooled 
by circulating water through the integral anode-water 
jacket. The table below lists minimum water-flow rates 
at various plate dissipation levels. 


Minimum Cooling Water-Flow Requirements 


Plate Pressure 
Dissipation Drop 
(kW)) (psi) 


Since power dissipated by the filament represents 
750 watts and grid dissipation can reach 250 
watts, 1000 watts has been added to anode dissi- 
pation in preparing this tabulation. 


The cooling table assumes that the maximum outlet- 
water temperature will be below 70°C to preclude 
“spot” boiling. Further, the inlet-water temperature 
must not exceed 60°C. In all cases, maximum system 


water pressure must be below 50 pounds per square inch. 
Water flow and air flow must be started before apply- 
ing any voltages to the tube and may be stopped simul- 
taneously with the removal of tube voltages. Suitable 
flow and temperature interlocks should be provided to 
protect the tube from inadequate flow rates. 


ELECTRICAL 


Filament — The rated filament voltage for the 
3CW20,000A3 is 7.5 volts. Filament voltage, as meas- 
ured at the socket, shouid be maintained at this value 
for consistent performance and maximum tube life. In 
no case should it be allowed to vary from 7.5 volts by 
more than plus or minus five percent. 


Grid Dissipation—The rated grid dissipation of the 
3CW20,00A3 is 250 watts. Grid Dissipation is the 
approximate product of de grid current and peak posi- 
tive grid voltage. In equipment where plate loading 
varies widely, such as radio-frequency heating oscilla- 
tors, care should be taken to insure that grid dissipation 
does not exceed the 250 watt maximum. 


Plate Operation—Plate input is limited to 28 kilo- 
watts in Class-C and Class-AB applications. In Class-C, 
plate-modulated applications, this rating is reduced to 
15 kilowatts. The 20 kilowatt anode dissipation capa- 
bility provides a large margin of safety in most applica- 
tions. 


Special Applications—If it is desired to operate this 
tube inder conditions widely different from those given 
here, write to Power Grid Tube Marketing, Eitel- 
McCullough, Inc., 301 Industrial Way, San Carlos, 


California, for information and recommendations. 
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DIMENSIONAL DATA 


WATER INLET 
COOLER _UP 


WATER INLET 
COOLER DOWN 
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WATER LINES 

1/2 OD. COPPER TUBING 
WITH 1/2 SAE. FLARE 
FITTING NUTS 


NOTES: 
|. (%&) CONTACT SURFACE 


DO NOT CONTACT 


oe NOR ~ CONTROL GRID 
Sei = 
(R) OP p—_— % se 
9 3 ‘ a A “4 Jie 
FILAMENT 


DO NOT CONTACT 
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3CW20,000A7 


EITEL-McCULLOUGH, INC. WATER-COOLED 


S$ AN CHONR LOO S, ¢ A it F ORIN fA 


HIGH-MU 
‘POWER TRIODE 


The Eimac 3CW20,000A7 is a ceramic and metal power triode intended to be used 
as a zero-bias Class-B amplifier in audio or radio-frequency applications. Operation 
with zero grid bias offers circuit simplicity by eliminating the bias supply. In addition, 
grounded-grid operation is attractive since a power gain as high as twenty times can 
be obtained with the 3CW20,000A7. 


The 3CW20,000A7 is electrically identical to the air-cooled 3CX10,000A7 except 
for its 20kW plate dissipation rating. 


GENERAL CHARACTERISTICS 


ELECTRICAL ae 
Filament: Thoriated-Tungsten Min. Nom. Max. 1 Se 
Voltage - - - - - - - - - - 7.5 volts 
Current - - - - - 2 - - - - 94 104 amperes 
Amplification Factor - : - - - - - - - - 200 
QO Direct Interelectrode Capacitances: Min. Max. 
Grid-Filament = - : : : : - - - - - - - - - : . - 50.0 62.0 uuf 
Grid-Plate - - - - - - - : - - - : : - : - : =| 32.0 40.0 uuf 
Plate-Filament = - - - - - - - - - . - - - - - - - 0.3 uuf 
Frequency for Maximum Ratings - - - - - . - - - - - - - - - - 140 Mc 
MECHANICAL 
Base - . = - - = 5 . = 7 > - - - = . = > - < : = - Coaxial 
Recommended Socket - - - - - - - - - : - - - - - - - - Eimac SK-1300 
Operating Position - - - - - - - - - - - - - : = - Vertical, base up or down 
Cooling - - : - : - - = - = - : - - - - - - - Water and Forced air 
Maximum Operating Temperatures: 
Anode Core - : - : : - - - - . - - a : ~ = = = & AP te 
Ceramic-to-Metal Seals - - - - - = - - - . - - - - - : ee 2505G 
Maximum Dimensions: 
Height - . - - - - - - - - - - - : - < - = - 11.4 inches 
Diameter - - - - - - : - - - - - - - : - ° . 5 4.7 inches 
Net Weight - - - - - - e - = - > - - . - : : : . 12 pounds 
ot 3 ee a ee, a ee ee Se ee ee eee 
RADIO-FREQUENCY TYPICAL OPERATION, Single-Tone Conditions 
LINEAR AMPLIFIER DC Plate Voltage ae =) | me 7000 7000 volts 
é Zero-Sig DC Plate Current*  - - 0.60 0.60 amps 
Grounded Grid, Class-B Max-Sig DC Plate Current - - - BZ 5,00 amps 
MAXIMUM RATINGS Max-Sig DC Grid Current - - - 0.71 1.00 amp 
DC PLATE VOLTAGE - - -  ~- 7000 MAX. VOLTS ap WA ELS a) Sk AS 28 32 Sg 
esonant Load Impedance - - - 1020 745 ohms 
OC PLATE CURRENTS. _- ‘ 4 ; 5.0.MAX. AMES Max-Sig Driving Power . - - 885 1540 watts 
PLATE DISSIPATION - - - - 20 MAX. KW eee 3 
eak Envelope Plate 
a] GRID DISSIPATION - - : - 500 MAX. WATTS Gureuiabavene ; : : 17,700 24.200 watts 
*Approximate Values Power Gain - - - : - 20.0 15.7 times 


(Effective 1-1-63) © Copyright 1963 by Eitel-McCullough, Inc. 
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AUDIO-FREQUENCY 
AMPLIFIER OR MODULATOR 
Class-B, Grid Driven 
MAXIMUM RATINGS (Per Tube) 
DC PLATE VOLTAGE - - - 
DC PLATE CURRENT - : - 
PLATE DISSIPATION - - - 
GRID DISSIPATION - 


*Approximate Values 


7000 MAX. VOLTS 
5.0 MAX. AMPS 
20 MAX. KW 


500 MAX. 


WATTS 


TYPICAL OPERATION, Two Tubes, Sinusoidal Wave 


DC Plate Voltage . . - - 5000 7000 volts 
DC Grid Voltage - . - - 0 0 volts 
Zero-Sig DC Plate Current*  - - 1.2 1.2 amps 
Max-Sig DC Plate Current - - - 10.0 10.0 amps 
Max-Sig DC Grid Current - - - ley: 2.1 amps 
Driving Power - : - - - 290 560 watts 
Peak AF Driving Voltage (Per Tube) - 240 310 volts 
Load Resistance, Plate-to-Plate - - 1030 1520 ohms 
Max-Sig Plate Output Power - - 31,000 47,700 watts 


RADIO-FREQUENCY 
LINEAR AMPLIFIER 


Carrier Conditions, Grounded-Grid, Class-B, 


MAXIMUM RATINGS 

DC PLATE VOLTAGE - . 

DC PLATE CURRENT - - 2 
PLATE DISSIPATION - - - 
GRID DISSIPATION § - = z 


*Approximate Values 
tModulation Crest Conditions 


7000 MAX. VOLTS 
5.0 MAX. AMPS 


20 MAX. 


KW 


500 MAX. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - . - - - - - 7000 volts 
DC Grid Voltage - - - - - - - 0 volts 
Zero-Sig DC Plate Current* - - - - . 0.6 amp 
DC Plate Current - - . - - - - 2.4 amps 
DC Grid Current - - - . : . - 0.25 amp 
Driving Impedancet - - - - - - 32 ohms 
Peak Driving Voltaget - - - - - - 310 volts 
Driving Power - - . - . : - 330 watts 
Plate Output Power - - . - - - 5650 watts 


eee ee Se eee 


RADIO-FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR, Class-C 
MAXIMUM RATINGS 

DC PLATE VOLTAGE - - - 
DC PLATE CURRENT - - - 
PLATE DISSIPATION - -— - 
GRID DISSIPATION - -— - 


7000 MAX 
4.0 MAX 
20 MAX 
500 MAX 


VOLTS 

. AMPS 

. KW 

. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - - - 5000 7000 volts 
DC Plate Current - - - - - 4.0 4.0 amps 
DC Grid Voltage - - - - - -210 -230 volts 
DC Grid Current - - - - - 840 775 mA 

Peak RF Grid Voltage - - - - 510 555 volts 
Grid Driving Power - . . . - 420 530 watts 
Plate Output Power - - - . - %|4 21.3 kW 


SN SS ES Ta = a Ls Lee 


PLATE-MODULATED RADIO-FREQUENCY 


POWER AMPLIFIER, Class-C 
MAXIMUM RATINGS 

DC PLATE VOLTAGE - - - 
DC PLATE CURRENT - - - 
PLATE DISSIPATION - -~— - 
GRID DISSIPATION ~~ 


5500 MAX. VOLTS 


3.0 MAX 


13.5 MAX. 


500 MAX 


tCorresponds to 20 kW at 100% sine-wave modulation 


. AMPS 
KW 
. WATTS 


TYPICAL OPERATION 


DC Plate Voltage - - - - - - - 5000 volts 
DC Plate Current - - - - - - - 3.0 amps 
DC Grid Voltage - - - - . - - -200 volts 
DC Grid Current - - - - - - - 775 mA 

Peak RF Grid Voltage - - - - - - 490 volts 
Grid Driving Power - - - . - - 380 watts 
Plate Output Power - - - - - - 11.9 kW 


Note: “TYPICAL OPERATION" data are obtained by calculation from published characteristic 
curves and confirmed by direct tests. No allowance for circuit losses, either input or output, has 


been made. Adjustment of the rf grid drive to obtain the specified zero-signal plate current at the 
specified bias and plate voltage is assumed. 
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APPLICATION 


MECHANICAL 


Mounting—The 3CW20,000A7 must be operated ver- 
tically, base down or up. The tube must be protected 


from severe vibration and shock. 


Socket—The SK-1300 socket is available for use with 
the 3CW20,000A7. Base cooling is accomplished by 
directing approximately 30 cfm of air at a static pres- 
sure of 0.1 inch through the socket and over the base 


seals. 


Cooling—The anode of the 3CW20,000A7 is cooled 
by circulating water through the integral anode-water 
jacket. The table below lists minimum water-flow rates 


at various plate dissipation levels and water-inlet tem- 


peratures. 
Minimum Cooling Water-Flow Requirements 
25° Inlet Water 
Plate Water Pressure 
Dissipation Flow Drop 
(kW)) (psi) 


°Since power dissipated by the filament represents 


750 watts and grid dissipation can reach 500 watts, 
1250 watts has been added to anode dissipation in 
preparing this tabulation. 


The cooling table assumes that the maximum outlet- 
water temperature will be below 70°C to preclude 


“spot” boiling. Further, inlet-water temperature must 
not exceed 60°C. In all cases, maximum system water 


pressure must not exceed 50 pounds per square inch. 
Water flow and air flow must be started before apply- 


ing any voltages to the tube and may be stopped 
simultaneously with the removal of tube voltages. Suit- 
able flow and temperature interlocks should be pro- 


vided to protect the tube from inadequate flow rates. 


ELECTRICAL 


Filament—The rated filament voltage for the 3CW20,- 
000A7 is 7.5 volts Filament voltage, as measured at the 
socket, should be maintained at this value for consistent 
performance and maximum tube life. In no case should 
it be allowed to vary from 7.5 volts by more than plus 


or minus five percent. 


Input Circuit—When the 3CW20,000A7 is operated 
as a grounded-grid rf amplifier, the use of a resonant 
tank line in the cathode circuit is recommended in 
order to obtain greatest linearity and power output. 
For best results with a single-ended amplifier, it is sug- 
gested that the cathode tank circuit operate at a “Q” 


of two or more. 


Class-C Operation—Although designed specifically 
for Class-B service, the 3CW20,000A7 may be operated 
as a Class-C amplifier or oscillator or as a plate-modu- 
lated radio-frequency amplifier. The zero-bias charac- 
teristic can be used to advantage in Class-C amplifiers 
by employing only grid leak bias. If driving power 
should fail, plate dissipation is then kept to a low value 
because the tube will be operating at normal, static, 


zero-bias conditions. 


Special Applications—If it is desired to operate this 
tube under conditions widely different from those given 
here, write to Power Grid Tube Marketing, Eitel- 
McCullough, Inc., 301 Industrial Way, San Carlos, 


California, for information and recommendations. 
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DIMENSIONAL DATA 


WATER INLET WATER_INLET [rer] min. [| max. [ Nom. | 
COOLER UP COOLER DOWN Ha ece4 fess {| 
kG [720 | 7601 nee 

| 0° | 1,896 11,9364 

PE [3.133 | 3.173 | Lae 

| ME" | 3.792 8b3.033 eee | 

| JH: |. fee Lb) Sn 

: | 2 | <3188 SL eee 

|m[1500 [1.750 |__| 

| N: 1.937 92007 ciao 2 

| & \'2.312 c02.8l2 Sipe 

| R | 9686 [io50[ ‘| 

| S 14.780 | 5.02511) 1a 

| -T [3.350 03,6500" | 

| u lei25 [aces [| 

WATER LINES ee oo ae 


1/2 QD. COPPER TUBING 
WITH 1/2 SAE. FLARE 
FITTING NUTS 


NOTES: 
|. () CONTACT SURFACE 


DO_NOT CONTACT 


CONTROL GRID 


FILAMENT 


DO NOT CONTACT 
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Division of Varian 


The EIMAC 3CW40,000H3 is a water-cooled, ceramic-metal power 
triode designed primarily for use in industrial radio-frequency heating 
services. Its water-cooled anode is conservatively rated at 40 kilowatts of 
plate dissipation with low waterflow and pressure drop. 


Input of 80 kilowatts is permissible up to 90 megahertz. Plentiful 
reserve emission is available from its 1500 watt filament. The grid struc- 
ture is rated at 750 watts, making this tube an excellent choice for 
severe applications. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage - - - - - «= = 10  — volts 
SUITCnts <r) = eee ie t= 152 168 amps 

Amplification Factor - - - - - 20 

Interelectrode Capacitances, Grounded Cathode: 

Grid-Filament wee T at ee 65 75 pF 
Plate-Filament - - - - - 2.0 2.6 pF 
Grid (Plate gy <3 = a es 38 48 pF 

Frequency for Maximum Ratings - - - - - - 90 MHz 

MECHANICAL 

Base - - - = Fa ee ee ee = = = = = 


Operating Position Te eee OE Mt es ans boat pees a: bs 


Ghee) hishee © ee i a Ee eee ae a 
Maximum Operating Temperatures: 

Ceramic-to-Metal Seals api et AS SP Nar i er a ee 
Maximum Dimensions: 

Heighi@m-aa tel fue) yan ORs ae Rie fe ae ne 

Diameter Pe ee La et Ce re Saree rer 
NeGAWEICDi meg me bed! f=. Pea when fe, ay Oe! ages PRS RL 


(Effective 8-1-67) ©1967 Varian 


SCW40,000H3 


MEDIUM-MU 


WATER-COOLED 
POWER TRIODE 


- -  - See Outline 
Vertical, base up or down 
- Water and Forced Air 


ai Gad SPC 250°C 
- = = See Outline 


of ee phe See Outline 
Sid lia 14 pounds 


Printed in U.S.A. 
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RF INDUSTRIAL OSCILLATOR 
Class-C (Filtered DC Power Supply) 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - - 12,000 VOLTS 
DC PLATE CURRENT - - - - 9.0 AMPS 
DC GRID VOLTAGE - - - - -1200 VOLTS 
DC GRID CURRENT = eS Cees 1.2 AMPS 
PLATE INPUT POWER -~ - - 100 KW 
PLATE DISSIPATION - - -— = 40 KW 


TYPICAL OPERATION * 
DC Plate Voltage 


DC Plate Current =~ f=! «= : .O amps 
DC Grid Voltage - -  --700 —850 volts 
DC Grid Current = wos ‘53 .742 amps 
Peak Positive Grid Voltage - 440 550 volts 
Driving Power - -~ - - 600 1040 watts 
Plate Input Power - - - 54 90 kW 
Plate Dissipation Ss ae = lO 20 kW 
Plate Output Power - - - 37.7 70 kW 
Approximate Load Impedance - 408 526 ohms 


*Loaded Conditions 


Note: “TYPICAL OPERATION” data are obtained by calculation from published characteristic curves and confirmed by 


direct tests. No allowance for circuit losses, either input or output, has been made. 


APPLICATION 


ELECTRICAL 


Filament — The rated filament voltage for 
the 3CW40,000H3 is 10.0 volts. Filament volt- 
age, as measured at the tube, should be main- 
tained at this value for consistent performance 
and maximum tube life. In no case should it be 
allowed to vary from 10.0 volts by more than 
plus or minus five percent. 


Control Grid Operation — The grid current 
rating is 1.2 ampere dc. This value should not be 
exceeded for more than very short periods such 
as during tuning and over-current protection in 
the grid circuit should be provided. Ordinarily it 
will not be necessary to operate with more than 
0.3 to 0.6 amp grid current to obtain reasonable 
efficiency. In industrial heating service with 
varying loads, grid current should be monitored 
continuously with a dc current meter. The maxi- 
mum grid dissipation rating is 750 watts. 


Plate Operation — Maximum plate voltage 
rating of 12,000 volts and maximum plate cur- 
rent of 9.0 amps should not be applied simulta- 
neously as rated plate dissipation may be ex- 
ceeded. The 100 kilowatts input rating applies 
for Class-C amplifier or oscillator service with 
no modulation. 

Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the event 
of an over-load or an arc-over at the load. In 
addition current limiting power supply resistors 
should be used. These precautions are especially 
important in industrial service with its wide 
variations in loading. 

Spark gaps from plate to ground should be 
used to prevent transient voltages from flashing 
across the tube envelope during any fault condi- 
tions. 


High Frequency Operation — The 3CW40,- 
000H3 is usable to 120 MHz. At this frequency, 
plate voltage must be reduced to 7000 volts in 
Class-C service. 


MECHANICAL 


Mounting — The 3CW40,000H3 must be 
mounted vertically, either base up or down. 


Cooling — The anode of the 3CW40,000H3 
is cooled by circulating water through the inte- 
gral anode-water jacket. The table below lists 
minimum water-flow rates at various plate dis- 
sipation levels. The table is based on a water 
temperature rise of 15°C. 


MINIMUM COOLING WATER-FLOW REQUIREMENTS 


Plate Pressure 
Dissipation Drop 
(kW) (psi) 


Since power dissipated by the filament repre- 
sents 1500 watts and grid dissipation can reach 
750 watts, 2250 watts has been added to anode 
dissipation in preparing this tabulation. 


The cooling table assumes that the maximum 
outlet-water temperature will be below 70°C to 
preclude “spot” boiling. 


Additional stem cooling air must be provided. 
20 CFM of air directed against the center fila- 
ment contact ring 42” below the outer filament 
contact ring by a 1142” I.D. air duct arranged ata 
45° angle with the center line of the tube will pro- 
vide adequate cooling for maximum frequency 
of 30 MHz, 50°C ambient, and 5000 ft. altitude. 


Special Application — If it is desired to oper- 
ate this tube under conditions widely different 
from those given here, write to Power Grid 
Product Manager, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 
94070, for information and recommendations. 
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1289 
SCXI00A5 


8290 
SCXI00F5 


HIGH-MU UHF 
TRIODES 


The Eimac 7289/3CX100A5 and 8250/3CX100F5 are ceramic-and-metal planar UHF triodes in- 
tended to supersede 2C39 types. The 7289/3CX100A5 has a 6.0-volt heater, while the 8250/3CX100F5 
has a 26.5-volt heater. They are manufactured to exaciing dimensional tolerances to provide the greatest 
mechanical uniformity. Extended and critical electrical testing results in increased reliability and a mini- 
mum variation in electrical characteristics. Full ratings apply at altitudes up to 60,000 feet and they are 
capable of sustained, reliable operation at elevated temperatures. 


The mechanical and electrical characteristics of these tubes make them desirable for grid isolation 
circuits in cavity devices. They will deliver 27 watts of useful power at 500 megacycles and at 2900 
megacycles, 9.5 watts of useful power can be realized. 


7289 
GENERAL CHARACTERISTICS SCKI00KS 4 


ELECTRICAL 
Cathode: Oxide-coated, pniporent 
Heating time - ADs Ee ed es Ue een SEI er 60 Seconds 
Heater MIN. NOM. MAX. 
3CX100A5 Voltage (see applications) - - - - 6.0 Volts 
Currents (Eps O10 lVolis) t= ve=: tee en ee 0.90 1.05 Amperes 
3CX1O0F5 Voltage (see applications) - - - - 26.5 Volts 
Current (Ep= 26:5 volis)/= = = =. == 0.20 0.24 Amperes 
UMMM GTONMEOGOR | -"im) = = is ei, a les 3 6 ee 100 
Transconductance (lb = 70 milliamperes) - - - - - - 25,000 Micromhos 
Direct Interelectrode abertance 
Cgk - - Ay Seok oa cee ne 526 7.0 Lut 
ODM ee nd) fe Waves ee hye) es 1:95 2:15 buf 
Dye MIE ST he ee me 2 eae ae 0.035 Lut 
Frequency for Maximum Ratings - - - - - - - = - 2500 Megaycles 
MECHANICAL 


Terminals: Graduated Cylindrical Surfaces 
Maximum Operating Temperatures 


Seem MCRRC NGS MC oe CLG Riegel meni (RPE SN RGR aeh teen ey ab ee Gy oe) el is bert he SR RPDS ORC Geniaei 
ORE EST). Eg 2c gis fas el 8 A MM oN Ae NO as a es RL ect OPTS Lovet oY (gee yA 
IE MTR SEO Meat Cacao eet wae ei ce ge at ae Ei il PU GS Oa os a OR NT Any 
Eooitig. > = .- SF, A Ee a Scio Any esl re Sg Aa es ees PL en et ees eee aD URE) | iar Pal IN 
Maximum Overall Dimensions 
FCAT aialt=sicoy Stay Le ere ee UE se eta Cte GY a ER IRAE Mca tera hi 1c re rich Wa) AES) TRO. Catch Senn Aree 
PCC etme ieee me SM eer h Ut Pe Ye ae Sc iz Ae eh ot ie ey tl Ses eS ePIC AMI chesEcne 
OtmeyY CCl te = ee We Pet et ee ee mt oh ai ahs jie Sel sir Eb ey Ue i SBS Noe OGances 
RIV CHDTOX, |i eae el Me hoo ets Os) ) = Rs, ep er oe feo ete eS ZO Ganees 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Per Tube) Power Amplifier 
OR OSCILLATOR Grounded-Grid 
(Key-down conditions) 
MAXIMUM RATING (Per Tube) 
PC URATE VOLTAGE = 9 >< .,.- + =  J000 VOLTS. MAX. 500 Mc 2500 Mc 2900 Mc 
DC CATHODE CURRENT SM ee 0 i ae 0.125 AMP. MAX. 
BGeCRIC VOLTAGE es =) 2 euiglse 2 ee 2) E2150 VOLTS” MAX. DC PLATE VOLTAGE - - - - - 800 900 1000 Volts 
DCOGRID CURRENT; =? = —- secs! elie 0.050 AMP. MAX. DC GRID VOLTAGE (approx.) - - —20 —22 —9.5 Volts 
INSTANTANEOUS PEAK POSITIVE Al 
GRID VOLTAGE - - - es % 30 VOLTS MAX. DE) PEATESCURREN Ta= aes ey n= 80 90 100 Milliamp. 
INSTANTANEOUS PEAK NEGATIVE. DC GRID CURRENT (approx.) -— - 30 25 15 Milliamp. 
CRIDEVOLIAGE® v=) =) ac Ue - - + —400 VOLTS MAX. 
PEALE DISSIPATION > =) > 2) em aly 100 WATTS MAX. PRILIYOESVIED FERRO his oe P ts 
RIOEDISSLPATION =. %s) b= kon geo bet els 2 WATTS MAX. USEFUL OUTPUT POWER - - - 27 eS) 9.5 Watts 


PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER OR OSCILLATOR 


MAXIMUM RATINGS (Per Sed) 


TYPICAL OPERATION (Per Tube) 
500 Mc, Grounded-Grid, Carrier Conditions. 


DC PLATE VOLTAGE - oe eee be S004 VOLISA MAX DC OPUATE YORI AGES > Juche agar | shalt ote 9 COD iiss 
Bic i ONE EO in vortacd pead <em> 26S va 
ee. omic Be IE CO EEE SCPE AT geal TdR CS) oF 1 5S? ala 
INS RNTANESEE PEAK NEGATIVE |, ote a tte PL ai, Chi Gel eo cn, 
Li pei rbnnaietaa ie) ss ahaa Maeee Oita Nt: DRIVING POWER (approx.) - - - - - - - 5 Watts 
BEI ORSIPANONIs. - - «ia eye: 2 WATTS MAX. USEFUL CARRIER POWER OUTPUT- - - - - - 16 Watts 
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— kn 3CX100A5/3CX100F5 


APPLICATION 


MECHANICAL 


Mounting — The 3CX100A5 and 3CX100F5 may be 
operated in any position. They should be firmly 
held in place by spring-finger collets bearing on 
the terminal surfaces. In use the tubes should seat 
against the under side of the anode-terminal flange 
which is on the plane of reference for longitudinal 
dimensions. In applications involving severe shock 
and vibration, the tubes may be clamped in place by 
applying a suitable clamping device to the anode- 
terminal flange. It is recommended that no other 
portion of the tube be subjected to clamping forces. 


Connections — The terminals of each tube are in 
the form of concentric cylinders of graduated di- 
ameters so that they may be conveniently used with 
coaxial tuning devices. Spring-fingered collets should 
be used to make contact with the anode, grid, cath- 
ode and heater terminals. Adequate contact area 
and spring pressure should be provided to minimize 
heating and to prevent erratic circuit performance 
at the higher frequencies. Non-contacting or inter- 
mittently-contacting collet fingers will cause trouble- 
some circuit behavior, especially at very-high and 
ultra-high frequencies. Electrode contact surfaces 
should be kept clean and free of oxide coatings. 


Cooling — Sufficient cooling must be provided for 

the anode and body seals to maintain operating 

temperatures below the rated maximum values: 
Ceramic to Metal Seals 250°C = (00.6 short term 


overload value 


Anode Core OSOCC Mae ceuee 


overload value 


At sea level, with an inlet air temperature of 
20°C (68°F), 12.5 cubic feet per minute of air flow 
is required to cool the anode at 100 watts plate dis- 
sipation when the air cowling as illustrated is used. 
Operation at higher altitudes or with higher inlet 
temperatures requires increased volumes of flow 
to obtain equivalent cooling. When using the anode 
cowling as illustrated here, it is necesary to provide 
additional facilities for seal cooling. 

It should be borne in mind that operating tem- 
perature is the sole criterion of cooling effectiveness, 
regardless of the coolant type, flow rate or coolant 
temperature. One method of measuring the surface 
temperatures is the use of temperature sensitive 
lacquer, such as ‘‘Tempilaq.'’ This product can be 
obtained from the Tempil Corp., 132-34 West 22nd 
Street, New York 11, New York. When temperature 
sensitive materials are used, extremely thin applica- 
tions must be used to avoid interference with the 
transfer of heat from the tube to the air stream, 
which would cause inaccurate indications. 


ELECTRICAL 


Heater Operation — The rated heater voltage for 
the 3CX100A5 is 6.0 volts, and for the 3CX100F5 
26.5 volts. The working voltage should be selected 
from the table below. The heater voltage for each 
type should be maintained within plus or minus 
of 5% of its intended value to minimize variations 
in circuit performance and to obtain maximum tube 


life. 


At frequencies above approximately 1000 mega- 
cycles, transit time effects begin to influence the 
cathode temperature. The amount of driving power 
diverted to heating the cathode by back-bombard- 
ment will depend upon the frequency, the plate 
current and driving power being supplied to the 
tube. If the conditions of operation result in appe- 
ciable cathode back-heating, it may be necessary 
to start dynamic tube operation at normal heater 
voltage followed by a reduction of heater voltage 
to the proper value. The following table is intended 
as a general guide in this respect. 


Mc 3CX1O0A5 Ef SCXIOOF5 Ef 
Up etoml 0.0 Op =a =snn= nee 6.0 26.5 
VOOOMiCNZ00 0 tenn 5) 24.3 
2000 and above - - - - 5.0) 22a 


The heater of the 3CX100A5 must not be oper- 
ated at less than 4.5 volts in any case, nor should 
the heater of the 3CX100F5 be operated at less 
than 20.0 volts in any case. 


Cathode Operation — The oxide-coated unipotential 
cathode in these tubes must be protected against 
excessively high emission currents. For all types of 
operation the maximum rated dc current is 125 
milliamperes. The cathode and one side of the 
heater are connected together internally. 


It is recommended that the rated heater voltage 
be applied for a minimum of 30 seconds before 
other operating voltages are applied. Tube perfom- 
ance will become stabilized 60 seconds after the 
heater voltage is applied. 


Control Grid Operation — Grid dissipation must not 
exceed the rated maximum 2.0 watts grid dissipa- 
tion power. 


At operating frequencies near 500 megacycles, 
the driving power necessary for maximum output is 
in the order of 6 watts and as the operating fre- 
quency is increased the driving power requirements 
increase. Most of this increased driving power is ab- 
sorbed in circuit losses other than grid dissipation, 
however, so that the grid dissipation will increase 
very little. 


The maximum rated dc grid voltage is —150 
volts and the grid may be driven to a maximum 
of 30 peak volts positive or to —400 peak volts 
negative. 


The grid bias required by various individual 
tubes may vary between limits approximately 50% 
above and below the center value, and means 
should be provided in the equipment to accommo- 
date such variation. 


Plate Operation — The maximum rated plate dis- 
sipation power is 100 watts. In plate modulated 
applications, the carirer plate dissipation power 
must be limited to 70 watts to avoid exceeding the 
plate dissipation rating with 100% sine wave 
modulation. 


Special Applications — If it is desired to operate 
this tube under conditions widely different from 
those given here, write to Power Grid Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, California for information and recommenda- 
tions. 
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NOTES: 


1. The total indicated runout of the anode contact surface and 
the grid contact surface with respect to the cathode contact 
surface shall not exceed .020. 


2. The total indicated runout of the heater contact surface with 
respect to the cathode contact surface shall not exceed .012. 


dat 3CX100A5/3CX100F5— 


RECOMMENDED COWLING 


FOR 
FORCED-AIR COOLING 
OF ANODE 
REE: NOM. MIN MAX 
A 1.815 1.875 
B 1.534 
Cc 1.475 
iB) 1.289 32s 
E 1.085 1.135 
F 880 
G J 
H 
mt : 
Ee 
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1.180 
1.025 1.035 
772 792 

R 655 

5 

T 213 

U 315 

V 
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Ya 105 
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AA 035 

ABw| ee 1.185 

ACuae 1.534 

AD 1.475 
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7855 
7855K 


HIGH -MU 
PLANAR TRIODE 


The EIMAC 7855 and 7855K are ruggedized high-mu 
planar triodes of ceramic/metal construction, designed for 
grid pulsed, plate pulsed and CW operation in amplifiers, 
oscillators and frequency multipliers from low frequency to 
3 GHz. The 7855 is supplied with a radiator for forced air 
cooling and the 7855K without radiator for conduction and 
convection cooling. Except for plate dissipation ratings, the 
characteristics of the two tubes are the same. In addition 
to the low interelectrode capacitances and high transcon- 
ductance these tubes exhibit special design features such 
as a frequency stable anode and an arc resistant cathode to 
assure stable operation under adverse conditions and to 
minimize catastrophic failure due to arc over during a circuit 


malfunction. 
GENERAL CHARACTERISTICS! 7855K 7895 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
9) ratte OLA OG Better te, cai Par is riche biteMen Ge aise lokedes auc cite Me eats ats 6.0+0.3 V 
CuErents! arcO:OivOLTS \-0e ara rac ences ee Seed aT RG RE ear a Een ats 1.00 A 
Transconductance (Average): 
oo = AUTEN, Eee ghee haa tore ges Eos ttso ol ger Beene Oe tenet meee 25 mmhos 
mre CAllOl KACTOr( A Vela Ge) ine stvag a) alte fy temeWeW ire cts eres oo. «wer deie eel vate 80 
Direct Interelectrode Capacitances (Grounded Cathode) 2 
EL Seite CUR, nO eae Seer dn ee Pe ee Ae ee reer eee 6.8 pF 
SALLE at RES A Petes carlin rete ree eRe Py Meunier Ons cere cee es 0.04 pF 
Chak 2 Sick QUEBEC Bohan SRO ar, a nea 2.50 pF 
PRE OLA ASO tre Shee ete hen toc ee ee ae cco u te cpsdonsince tae wPioMem ee ene ete -30 V max 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values for a cold tube as measured in a special shielded fixture in accordance with Electronic |n- 
dustries Association Standard RS-191. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


MECHANICAL 
Maximum Overall Dimensions: 
BSE oer SR G8 fg eee cers Pees we tore ete Rae hr tart 5 eee ees 2.39 in; 60.60 mm 
DETTE oe ASS 2. 0 Se ed reteset «> ane eee art ter ie Perr 1.27 in; 32.20 mm 
SUE A ERE) lag naan er Erk peers oo OI Eee ch food, Rare el Pere eRe ce 57 gm 
© CRESK ates ee: oc ian eet Dee ege Rr ee Eee co. 40 om 
Rar PROS I {LOll vate e eat ene Pe Tene Later Cacia ban ss warteac ten wwak chece cee leer okay ee ab clerics Any 
(Effective 8-1-71) © _ by Varian Printed in U.S.A. 
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7855/7855K 


Maximum Operating Temperature: 


Ceramic/Metal’Seals 5.5. 5. ste aS Ae te Paris a Rent Miksa sa Ve ents ZOU E 
ANOUGLCOLeee ated eee oer en eke Mee bet teet ceteris LAAN Eatery as eee nels) Pak sie ayer mene re 2502C 
Goolingts O00) meer tt aes 56) i 6 ee cae tan toro ere ee tata © hechree er acne Forced air 
CRBS) Ona a4 cotio sd $ ELE ae eH,» cutee Peni tiie er ene yan Conduction, convection 

AW STATES aos cic eS Ort Gre PRS coc CARN ey ch Oats ice ty Cone ter Coaxial, special 


ENVIRONMENTAL 


BHOeKeALL MS, NON-Operatiny %. ...°. .xe.stomepeucMetera coe soe voyerees 10) deerme Ee wememres Bot stiets mam. 60 G 
Vibration, opetatinegvallsaxes 55 to 000 Hziets oe. tera RU I YT asec ane 10 G 
Altitude, max (in a suitably designed circuit)..... SE iE cba) k Bi hee Enea 6 14 50,000 ft. 


GRID PULSED OR PLATE PULSED AMPLIFIER 
OR OSCILLATOR 


MAXIMUM RATINGS/ABSOLUTE VALUES TYPICAL OPERATION Grid Pulsed Oscillator, 


Representative Application 
DC PLATE VOLTAGE (grid pulsed). . 2500 VOLTS 


PEAK PULSE PLATE VOLTAGE 


(plata *pulsedy ers ee eee 3500 VOLTS RlatetVioltagesel ewe esac ots ren cnstenehcuecr: 2000 Vdc 
DCeGRID:VOETAGE wae arte as -150 VOLTS GHG Oltage ma, obs. ec oe eee ones -75 Vde 
INSTANTANEOUS PEAK GRID CATHODE VOLTAGE FIGaterev OMLEGO™ teids stone Sees dann teneleee 5.7 V 

Grid negative to cathode ...... -700 VOLTS Peak Video Plate Current .......... Vis ea 

Grid positive to cathode ...... 250 VOLTS ' 

PULSE PLATE CURRENT ........ 3.0 AMPERES reaks Videos Gride Current -smemiemen ne ntenaene 0.8 a 
PULSE GRID CURRENT .......-- 1.8 AMPERES Useful Power Output (approx.)....... 7SOSW = 
PLATE DISSIPATION(7855) ...... 100 WATTS FYEQUCMCY™ GP.) str esac ts aeieues reer en 1.090 GHz Ws 
(7355K) eee 10 WATTS PulSe- Duration satveta se nee een men are mente 0.5 ps 

GRIDFDISSIPATION © <tspecessnemereh te 2.0 WATTS Duty Factor: ..-: 5.) 0/0 See eee 001 
EREQUENCY vase G0 er ca eee 3.0 GIGAHERTZ 
PUESE;DURATION! cea a: coe neene 6 psec 
DLITYIEACTOR ii Me-neuen ys tcoeete ee .0033 
PULSE MODULATOR OR PULSE AMPLIFIER DG PLATE CURREN Til gee cece 100 MILLIAMPERES 
SERVICE PLATE DISSIPATION(7855) .... 100 WATTS 

(7855K).... 10 WATTS 
MAXIMUM RATINGS/ABSOLUTE VALUES GRID DISSIPATION Sin mer nonmen en 1.5 WATTS 

PULSE DURATION Sine teaueweeen: 6 ps 

DCSPLATE VOLTAGE? 7... sue rene 2500 VOLTS DUTYZFACTOR =e 0033 
PEAICELATE VOUTAGES en cur tae 3500 VOLTS CUT-OFF MU ais er menenne ed 60 
DG GRID VOLTAGE, nc... eee -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 1. For application requiring longer pulse duration and/ 

Grid negative to cathode ....... -750 VOLTS or higher duty cycle consult the nearest Varian 

Grid positive to cathode........ 150 VOLTS Electron Tube and Device Field Office, or the Pro- 
RULSEICAldODEICURREN Tamra neem 4.8 AMPERES duct Manager Eimac-Division of Varian, Salt Lake 

City, Utah. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heaters Currentiat.0.0 .volis@is tee ete eres eet eer ee 0.90 1.05 A 
CatnodesHeating Limcasurses vets peers or ahe ane Prec OS Deas -o SWAG ae 60 --- sec. 
Interelectrode Capacitances '(grounded cathode eeenerccn) 
Cinierey Uae Peer rins scuits nertrecite rhs A cates ah & 4 Haein 6.00 7.50 pF & 
COURS Cites tee recat) onan ee niete ae memes re eens rer rere Mebb a mics 5 are --- 0.04 pF 
CSNY Spel oh Re OE Day Greer HE eNO a aeee eaten a a Pipe IRS YD 


7855/7855K 


1. Capacitance values for a cold tube as measured in a Special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


APPLICATION 


For operating information refer to EIMAC bulletin 
#15, ‘‘Operating Instruction for Planar Triodes.’’ 


ELECTRODE CONTACT DIMS. (see note 7) 


Dim. in Inches |Dim.|Dim. in Millim. 


IMENSIONAL DATA 
Dim. in Inches | ae Dint in Milltmeters 


| Min. | Max. | | min. | Max. | Maxi) | Dini Rane MACE 
ee035 8 )me SOLM|EANT Me oI. 1 | 1.500] 1.560] A | 38.10 | 39.62 | 
ays 30.8 
Pasa [ 1.165 |p | 26.58 29.59. 
| 1-160 | 1.500 [ ap | 29.46 | 38.10 | F_| 20.32 | 21.3% | 
Baa eee See 
Sierra 1.02 
| -225{ 185 {1 | 3.18) 4.70 
| .766{ .826}3 | 19.46 | 20.98 
.025| .o46]K GIN yey 
pee as 8 
1.195 |M | 29.97 | 30. 
- i 26.04 


see notes 2,5 


Tons 


see note 5 


NOTES: 

1. Metric equivalents, to the nearest .01 mm, are given for general information only & 
are based on 1 inch = 25.4 mm. 

2. This surface to be used to measure anode shank temperature. 

3. Eccentricity of contact surfaces shall be gaged from center line of reference & 
shall be as follows: 


Contact Surface __ -TIR_Max._ _-Reference__ 
Anode 020 Cathode 
Grid 020 Cathode 
Heater 012 Cathode 
4. Dias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD 


respectively. 
. This surface shall not be used for clamping or locating. 
. Holes for extractor thru top fin only. 
7. Electrode Contact dims. are for socket design purposes & are not intended for inspec- 
tion purposes. 
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NOTES: 


he 


ae 
3. 


Metric equivalemts to the nwarest .Olmm, are giyen for general information only & 
are based on 1 inch= 25.4 mm. 

This surface shall be used to measure Anode shank temperature. 

Eccentricity of contect surfaces shall be gaged from center line of reference & 
shall be as follows: 


Contact Surface TIR Max. Reference 
Anode 020 Cathode 
Grid -020 Cathode 

Heater ~OLe Cathode 


- Dias. N,R,T,U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD 


respectively. 
This surface shall not be used for clamping or locating. 


- Electréde Contact Dims. are intended for socket design only & are not intended @or 


inspection purposes. 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


FOR PULSE OPERATION 
Es = 6.0V 


PEAK PLATE CURRENT—AMPERES 
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TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 
Ef = 6.00V 


PEAK PLATE CURRENT 
PEAK GRID CURRENT 
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TENTATIVE DATA 


8283 


7 ° ~ielgieyt tera reprtes n'a lh 3CX1000A7 
r) , fe HIGH-MU 
: a POWER 
TRIODE 


The 8283/3CX1000A7 is a ceramic-metal zero-bias triode intended for Class-B 
linear amplifier service in either grid-driven or cathode-driven configuration. It is 
recommended for use as a grid driven, push-pull audio amplifier or modulator and 
as a cathode driven linear amplifier through the VHF-TV bands. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten Mesh Min. Nom. Max. 
Voltage - - = -'=- = = = = = 5.0 volts 
Current- - - - - - = = 28 33 amperes 
Pamputication Factor. - <<) = je -\ =) = = « 200 
Direct Interelectrode Capacitance, Grounded Cathode (average) 
Input - = = = = = = = 29 35 uuf 
Output - - - - - = = = = = - - - 0.2 uuf 
Feedback - - - - = = = 12 16 uuf 
e Frequency for Maximum Ratings - - - - - = = = - 220 Mc 
MECHANICAL 
ELD SS gees Wet coe i a ES En Se en Special Breechblock 
Recommended Socket - - = - - - = = = = = = = = = = = = Ejimac SK-860 or SK-870 
seCommended Chimney. (owemwk= "em Meee a me em ee ie EKimac SK-816 
Pperating Position = We=nie tsi Bele ec Ge ee ll Vertical, base up or down 
BOO LINE int mee) wie Me ie mm fhe a fe eS) eye Foreed air 
Maximum Temperature: Anode Core and Ceramic-Metal Seals- - - - - = = = = = - -~ 259°C 
Maximum Dimensions; Height aie i Pee ei = i mh am mee Sim ee = CAB inches 
DIB MeLer = 7 ees Fa mr em iim et me ef ie mim, Sm 3.987 inches 
Se eA iy me ere eee ns oe el es me mee Pe 2 pounds 


=a Saar aa er tanneries areeeecee eee a ae 


RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, (single-tone conditions) 
Class-B, Grounded Grid 


DC Plate Voltage - - - - = 2000 2500 _ volts 
MAXIMUM RATINGS DC Grid Voltage - - - - - 0 0 volts 
Zero-Signal DC Plate Current 200 310 mA 
DC PLATE VOLTAGE* - - - 3000 MAX. VOLTS Max-Signal DC Plate Current - 875 800 mA 
DC PLATE CURRENT - - - 1.0 MAX. AMPS Max-Signal DC Grid Current - 590 320 mA 
PLATE DISSIPATION - - - 1000 MAX, WATTS Peak RF Driving Voltage- - - 80 73 volts 
GRID DISSIPATION - - - - 45 MAX, WATTS Driving Power- - - - - - 78 67 watts 
Max-Signal Plate Output Power - 1000 1200 watts 
Resonant Load Impedance - ~=- 1100 1670 ohms 
* See ‘‘Zero-Bias Operation’? RF Driving Impedance - - - 41 42 ohms 


(Effective 3-1-63) © Copyright 1963 by Eitel McCullough, Inc. Printed in U.S.A. 


— Sar 3CX1000A7 


AUDIO-FREQUENCY AMPLIFIER OR MODULATOR TYPICAL OPERATION, (two tubes) 
Class-B, Grid Driven 


DC Plate Voltage - - - - = 2000 2500 volts 
DC Grid Voltage - - - =- = 0 0 volts 
MAXIMUM RATINGS Zero-Signal DC Plate Current - 400 500 mA 
Max-Signal DC Plate Current - 2.0 2.0 amps 
DC PLATE VOLTAGE* - - - 3000 MAX. VOLTS Max-Signal DC Grid Current - 590 480 mA 
DC PLATE CURRENT - - - 1.0 MAX. AMPS Peak AF driving Voltage (per 
PLATE DISSIPATION - - = 1000 MAX. WATTS tube) - - - - - = = 95 90 volts 
GRID DISSIPATION - - - 45 MAX. WATTS Driving Power- - - - = = 25 44 watts 
Load Resistance (plate-to- 
plate)- - - 1900 2580 ohms 
* See ‘*Zero-Bias Operation’’ Max-Signal Plate Output Power- 2350 3100 watts 
RADIO-FREQUENCY AMPLIFIER OR PLATE MODULATED RADIO-FREQUENCY 
OSCILLATOR - Class C. AMPLIFIER - Class C. 
MAXIMUM RATINGS MAXIMUM RATINGS 


DC PLATE VOLTAGE* 
DC GRID VOLTAGE - 
DC PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION - 


3000 MAX, VOLTS DC PLATE VOLTAGE 
-100 MAX, VOLTS DC GRID VOLTAGE - 

0.7 MAX, AMPS DC PLATE CURRENT 
- 1000 MAX, WATTS PLATE DISSIPATION 
- 45 MAX, WATTS GRID DISSIPATION - 


2000 MAX, VOLTS 
-100 MAX, VOLTS 
0.55 MAX, AMPS 
670 MAX, WATTS 

45 MAX, WATTS 


1 
1 
i} 


* See ‘‘Zero-Bias Operation’’ 


APPLICATION 


MECHANICAL 


Mounting: The 3CX1000A7 must be operated with its axis vertical. Its base may be down or up. 


Socket: The Eimac SK-860 and SK-870 sockets are available for use with the 3CX1000A7. The SK-860 has its 
grid contacts grounded to the socket frame. Eimac SK-816 chimney directs cooling air from the socket through 
the cooling fins. 


Cooling: The maximum temperature rating for the external surfaces and the anode-core is 250°C. Tube life is 
prolonged if these areas are maintained at lower temperatures. The table below lists air-flow rates to maintain 
tube temperature below 225°C with 50°C inlet air and base-to-anode air-flow. At frequencies above 30 Mc or at 
greater altitude, these quantities should be increased. 


SEA LEVEL 10,000 FEET 


Plate 
ee mateanten Air-flow Pressure Drop Air-flow Pressure Drop 
(CFM) (inches of water) (CFM) (inches of water) 


18 0.1 26.5 0.15 
26.5 0.2 39 0.3 
37 0.4 54 0.6 


*Since power dissipated by the filament represents about 170 watts and grid dissipation can reach 45 watts, an 
additional 215 watts has been included in preparing this tabulation. 


3Cx1000A7 ghmdf — 


Filament: Rated filament voltage for the 3CX1000A7 is 5.0 volts. Filament voltage, as measured at the socket, 
should be maintained at this value to obtain optimum performance and maximum tube life. In no case should it 
be allowed to deviate from 5.0 volts by more than plus or minus five percent. 


ELECTRICAL 


Input Circuit: When the 3CX1000A7 is operated as a grounded-grid rf amplifier, the use of a resonant tank in 
the cathode circuit is recommended to obtaingreatest linearity and power output. For best results with a single- 
ended amplifier, it is suggested that the cathode tank circuit operate at a ‘‘Q’’ of five or more. 


Class C Operation: Although designed for Class B service, the 3CX1000A7 may be operated as a Class-C 
power amplifier or oscillator, or asa plate-modulatedrf amplifier. The zero-bias characteristic can be used to 
advantage in Class C amplifiers by employing only grid leak bias. If driving power fails, plate dissipation is 
kept to a low level since the tube will operate at normal, static zero-bias conditions. 


Zero-Bias Operation: Operating at zero-bias is not recommended with plate voltages over 2500 volts since 
plate dissipation may be exceeded. Similarly, the safety of zero-bias operation as mentioned above under 
**Class-C Operation’’ is not available at plate voltages above 2500 volts. Straight Class-C or Class-B 
operation is, of course, permissible up to 3000 volts where other ratings are not exceeded. 


Special Applications: If it is desired to operate this tube under conditions widely different from those listed 
here, write to Power Grid Tube Marketing, Eitel-McCullough, Inc., San Carlos, California for information and 
recommendations. 


DIMENSIONS IN INCHES. 


DIMENSIONAL DATA 


CONTACT AREA —— 


314 DIA. |.316 DIA. 
55° 65° 
5s? 125° 
470 530 
023 = |.043 
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HEATER 


Ses NOT CONTACT 


THIS AREA 


NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 


VENT HOLE LOCATIONS NOT 
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8877 
3CX1500A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 8877/3CX1500A7 is a rugged ceramic/metal power triode 
designed for use as a cathode driven Class AB? amplifier in audio or 
radio frequency applications. The tube is recommended for linear amplifier 
service since high power gain may be obtained without sacrifice of low 
intermodulation distortion characteristics. 


Low grid interception and high amplification factor combine to make the 
8877/3CX1500A7 drive requirements exceptionally low for a tube of this 


power capacity. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 

HoAlCrRVOMAPC Hie Maid gee ace eats cre oie G'3 Fk: 5:0 0 25n.V 
® LeNtrent ea trol VOLLS aeace ter cece leas 10 A 

Transconductance (Average): 
Liye ALC Meet Bee hare ree ore een ees Bess 55,000 umhos 

Amplification Factor (Average) ...........000. 200 

Direct Interelectrode Capacitance (grounded cathode)? 
UCR 2 ale) Sita S AE OE SS ae a BE a ee Ren Aen AC fy ee ee ner 42 pF 
PONSTEL ema ts ayia itis Ber Memcete iat Tren Pees RP MEMEIEY ele! styl Sheen ie ds GP vecasie he Te Ste aa wlceles oh 0.1 pF 
MOOR Petes Sia ce uhelg seeders creas cates Eats vals Seance ta abe. cis shame ate tye an sneharaieneres 4 10 pF 


MELT MMT ts Pave bel ase to east se’ wv eS Pais Eo hh Ro eh oa tert bate neh ean ENe GaN ah eal Pamela aweh s 42 pF 
GETTER ie AR A A I TS ace hier Fy SRR ae ie er ag 10 pF 
EUS oS chy Gatab ie tS cp G Mabe bea) Ge ie cee aer ice aoc, nt Ae pene NS 0.1 pF 


TE ie Cb eee a AGRE RS ePe GI Ce Se Cen ani Se teary ue a a ae 250 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before 
using this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


S 


(Revised 5-15-71) © 1970, 1971 by Varian Printed in U.S.A. 
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EIMAC division of varian / 301 industrial way / san carlos / california 94070 


8877/3CX1500A7 


MECHANICAL 


Maximum Overall Dimensions: 

ERY eis eee hdr aye Ceraeetsan 

DFE qk? Fad G one eens 
NeteWetont: .eiipetestersts 6s see ace 
Operating Position: mira. sie ates stone 
Maximum Operating Temperature: 

Ceramic/Metal Seals, Anode Core 
COGN Of: Seton tec cues oo mete et irons 
Bias Cie amiinme Hes fiers. Si encle fers 1 etecace 


Recommended Air System Socket 
PGrOUNeda eid \etr.csekere ke. cceten te 
(Grounden Cathode) wane uw crescee 

Recommended Air Chimney 
Chaberglass } (cia t cg seeab a omeremcgs es 
GLSTLON) fcc Nereis ee eee eee 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: Current.at 5.0 volismece 10 ce oe 
Cathode: Warmup: imeem weet ee ee 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN Class AB2 


ABSOLUTE MAXIMUM RATINGS 


DiC PCATE VOLTAGE. ce ects dea 4000 VOLTS 
DCaRLATE: CUORREN Tecate wanna 1.0 AMPERE 
PLATE DISSIPATION © accel aaeteat te aie 1500 WATTS 
GRID DISSIPATION: ©... 9.286 fan 25 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB2 Cathode Driven, Peak Envelope or 


Modulation Crest Conditions 


Plate: Voltages ete ces uspeat oh 2700 3500 
Gad Voltagesee we taco aE te) 
Zero-Signal Plate Current ..... 92 182 
Single-Tone Plate Current..... 740 1000 
Two-Tone Plate Current ..... 480 675 
Single-Tone Grid Current3..... 40 74 
Two-Tone Grid Current3 ..... 16 25 
Peak rf Cathode Voltage 3..... 68 81 
Freak DrivingsPOwers asineee se 40 64 


eA SENire Purbeck 3.51 in; 89.15 mm 
site ae age Mek egsuueee meee 3.38 in; 85.85 mm 
side SU lays stenwye chewed WIC LOZ ee See mena 


>. ANY 


Par See Parner cs ee ies Oe ee wes P 
SU avy RS Pe. eee ee OC Ce 
Bee ickelhsi abs oe en te eee Special 7-pin 


Min. 


Single-Tone Useful Output Power. . 1085 


Resonant Load Impedance ...... 1820 
Intermodulation Distortion Products 2 
3rd Orders tt.ce . ieee ce ae -40 
5th, Orderi va. eee ee ee -41 


SK-2210 
SK-2200 


SK-2206 
SK-2216 


Max. 


LO-Sae 
--- sec 


2075 W 
2000 


1. Positive cathode bias provided by zener diode. 
2. The intermodulation distortion products are refer- 
enced against one tone of a two equal tone signal. 


3. Approximate values. 


TYPICAL OPERATION (220 MHz) 
Class AB 2 Cathode Driven 


Plate, Voltagetinar: sla ccsusninia somes dete. 
GrideVoliage Ui o. tece ve aan nae 
Plate CUrrentiat c aac. tenon cen ese ee 
Grids@urrentimecnshcssdss ota ee ee 
UsotuWOutput powers een ce ma 
DrivingiPOWet 22a: <b acer eer ee 
Power: Ga litter v-: vanes one ous ect ho teenie = 


14 db 


1. Positive cathode bias provided by zener diode. 


2. Approximate value. 


a) 


8877/3CX1500A7 


APPLICATION 


MECHANICAL 
MOUNTING - The 8877/3CX1500A7 may be 


mounted in any position. 


SOCKET - The grid of the 8877/3CX1500A7 
terminates in the cylindrical grid ring about the 
base of the tube. This may be contacted by 
multiple clips or flexible finger stock. Connec- 
tions to the heater and cathode are made via the 
7-pin base. 


COOLING - The maximum temperature limit for 
external tube surfaces and the anode core is 
250°C. Tube life is prolonged if these areas are 
maintained at lower temperatures. For full 1500 
watt anode dissipation 38.0 cfm of air is required 
at a back pressure of 0.60 inches to hold tube 
temperature below 225°C with 50°C ambient 
temperature at sea level. At frequencies higher 
than 30 MHz, or at high altitudes, the air quan- 
tity must be increased. 


Base-to-Anode Air Flow (sea level) 


Anode Pressure 
Dissipation Drop 
(watts) In./H20 


Anode i Pressure 
Dissipation Drop 
(watts) In./H2O 


Note: 1) Tube mounted in SK-2200 Socket with 
SK-2216 Chimney. 
2) An allowance of 25 watts has been 
made for grid dissipation and 50 watts 
for filament power . 


ELECTRICAL 


FILAMENT OPERATION - Rated filament 
voltage for the 8877/3CX1500A7 is 5.0 volts. 


Filament voltage, as measured at the socket 
should be maintained at this value to obtain 


optimum performance and maximum tube life. In 
no case should it be allowed to deviate from 5.0 
volts by more than plus or minus five per cent. 


INPUT CIRCUIT - When the 8877/3CX1500A7 
is operated as a cathode driven rf amplifier, the 
use of a resonant circuit in the cathode is recom- 
mended. For best results with a single-ended 
amplifier it is suggested that the cathode tank 
circuit operate at a Q of'two or more. 


CLASS C OPERATION - Although designed for 
Class AB2 service, the 8877/3CX1500A7 may be 
operated as a Class C power amplifier or oscil- 
lator or as a plate modulated rf amplifier. The 
zero-bias characteristic can be used to advantage 
in Class C amplifiers by employing only grid 
resistor bias. If driving power fails, plate dis- 
Sipation will be held to a safe level since the 
tube will operate within all ratings with zero- 
bias up to a plate potential of 3000 volts. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate potentials 
over 3000 volts, since plate dissipation may be 
exceeded. Higher plate voltage may be used with 
the proper protective bias. 


HIGH VOLTAGE - The 3CX1500A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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DIMENSIONAL DATA 


INCHES 
2-3-4-6-7 CATHODE 


PIN CONNECTIONS 


- HEATER 
5 —- HEATER 


WI /W?YSOWV_ eee 


PSS 


3CX2500H3 


MEDIUM-MU 
AIR-COOLED 
POWER TRIODE 


The EIMAC 3CX2500H3 is a ceramic/metal, forced air cooled, external 
anode power triode designed primarily for use in industrial radio-frequency 
heating services. Its anode is conservatively rated at 2.5 kilowatts of 
plate dissipation with low air flow and pressure drop. 

Input of 12.5 kilowatts is permissable up to 75 megahertz. Plentiful 
reserve emission is available from its 390 watt filament. The grid struc- 
ture is rated at 150 watts making this tube an excellent choice for severe 


applications. 
GENERAL CHARACTERISTICS! 
ELECTRICAL 
Filament: Thoriated Tungsten 
? POLES PC Beart nih N Te la tak tes pataciite res vemeabes cfeia ee a (Paved Sih all 
a PEP reT tee tt): SEVOLLS Meda me Ree N cca hcg ae sare done nce ae vo oe Ae 50 A 
meplisication, Pactor:(AVetage) \.csi.cstetels rtete re ts ere ere ets 20 
Direct Interelectrode Capacitance (grounded cathode) 
HE ony ety oy PSRs ode We ABA e SA OF A eee 
OUND ey perp eb estate dae matin openers ety ae nee See Te MERE Pe Aer bare ee aa ae 
ESET eee ery oars toe ARE EO RRA EDIE AN Gy Bane SS ae Aer ere ree 
Frequency of Maximum Rating: 
CSW aba Ce tere a fear ea pideaks MI ARE OME RE df oly Aa RO Ui ema here Wee aa 75 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 

Boe LOC MGT ORCAS acre radic. cote cts 's Sisto tole. weed exe etl ie > 9 xa ats 9.000 in; 228.60 mm 

DON Le Me Wo Per os «Gh Te teks ois idce tec s¥aret ohoigte a) «16 ehs.s. 3 4.250 in; 107.95 mm 
DOO UO fa Seeitns Boy ere e eaten co ch os «cnet ie Pa aatale beueboat cakes Scones 6.51b; 14.3 kg 
SIDETALIN SeLOS 110 MNS PIUMMON MTEC oles s cba eieilh a's dro der mic tedt, egies eles Vertical, base up or down 
Maximum Operating Temperature: 

eran GAMG tL MCAS eran te ewan Wat nt eM cet ue emcee een eect Sete roe lennon gS 200°C 
Sal Meme erin Stk: See We ieee fet AAT Ss arabe ens yale ete al Kuereinie eve. 6 ide Forced Air 

3 IRETES: —.. SARE BARES Ra. 40 28 Fo 1 a a Po See Outline 

(Effective 2-1-71) © by Varian Printed in U.S.A. 
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RADIO FREQUENCY INDUSTRIAL OSCILLATOR 


3CX2500H3 


TYPICAL OPERATION (Frequencies to 75 MHz)2 


Class C (Filtered DC Power Supply) Plate‘ Voltage siren a ee 4000 6000 Vdc 
Grid: Voltages ..0-7-) uence eee -300 -500 yeons 
Phate Current Gs peers eee ee 2.50 2.08 Adc 

ABSOLUTE MAXIMUM RATINGS Grid Corrente ness a Pe 0.245 0.180 mAdc 
Peak rf Grid Voltagel........... 280 265 v 

DO PEATE VOLTAGE ..n:-.savae oS 6000 VOLTS Calculated Driving Power!........ 142 136 W 

DOteiaR De VOLTA Ghiaruecheaeansecacnt -1000 VOLTS Plate Input, Power o.0.15 > 2... e's ames eet ee ky 
Plate’ Dissipation” a... :-na ene aseers ; ; 

Sty eee om R 

Bee CURRENT 5 Pea agh Ss Plate Output Power .4° fleece 7.5 10.0 W 

PLATE DISSIPATION ....-+--+++: 500 WATTS Resonant Load Impedance ........ 910 1625 Q 

BEATE INPUT POWER 550. cle os. e< ae 12.5 kW Sa es aida 

DCGRID CURRENT suc cc». seehe octal ve 0.4 AMPERE : 


2. Loaded Conditions: 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 


BilamentmGurrenit, at! 7p 5, VOltStmie a. cacashe aes s be Fede fe ss bo badkeas vous dene de Greece 48 53 A 
Interelectrode Capacitance1(grounded filament connection) 
iis eA reser So eee Ct Nel Pao TA rier OS ot VRE ME Ge 
Cea ee eee rr Pr ee Core eM or G owe O 0g lean De 
Feedbacks. irk st aoe ate we laie.«, sha loee een wha te al atad Sepa eet cn eas ts dat ar ieee O82 2, Za 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CX2500H3 must be mounted 
vertically either base up or down. A mounting 
flange is provided on the grid terminal to allow 
bolting the tube to a grid deck or a strap. Fila- 
ment voltage is applied through two heavy flex- 
ible leads. 


COOLING - Forced-air cooling must be pro- 
vided to hold the ceramic/metal seals and anode 
core temperature below the maximum rating of 
250°C. At ambient temperatures above 50°C, at 
higher altitudes and at operating temperatures 
above 30 MHz, additional air flow must be pro- 


vided. Sea level and 5000 foot altitude air flow 
requirements to maintain seal temperatures be- 
low 200°C in 50°C ambient air are tabulated 
below (for operation below 30 MHz). 


Anode-to-Base Air Flow 


S000 Fes 


Pressure Drop Pressure Drop 


Inches Water 


Inches Water 


Base-to-Anode Air Flow 


Anode 
Dissi+ Air Flow Pressure Drop| Air Flow} Pressure Drop 
Inches Water 


pation Inches Water 
watts 


1500 32 0.6 39 0.74 
2500 57 1.0 68 1,23 


*Since the power dissipated by the filament represents 
about 400 watts and since grid dissipation can, 
under some conditions represent another 150 watts, 
allowance has been made in preparing this tabulation 
for an additional 500 watts. 


Additional stem cooling air must be provided. 
14 CFM of air directed against the center rod 
¥,’’ below the outer filament contact ring by a 
1%”’ 1.D. air duct arranged at a 45° angle with 
the center line of the tube will provide adequate 
cooling. 


ELECTRICAL 


FILAMENT - The rated filament voltage for the 
3CX2500H3 is 7.5 volts. Filament voltage, as 
measured at the tube, must be maintained at 
7.5 volts plus or minus five percent for maxi- 
mum tube life and consistent performance. 


GRID OPERATION - The grid current rating 
is 0.4 ampere dc. This value should not be ex- 
ceeded for more than very short periods such 
as during tuning. Over-current protection in the 
grid circuit should be provided. Ordinarily it 
will not be necessary to operate with more than 
0.275 ampere grid current to obtain reasonable 
efficiency. In industrial heating service with 
varying loads, grid current should be monitored 
continuously with a dc current meter. The max- 
imum grid dissipation rating is 150 watts. 


PLATE OPERATION - Maximum plate voltage 
rating of 6000 volts and maximum plate current 
of 2.5 amperes dc should not be applied simul- 


3CX2500H3 


taneously as rated plate dissipation may be ex- 
ceeded. The 12.5 kilowatts input rating applies 
for Class C amplifier or oscillator service with 
no modulation. 


Plate over-current protection should be pro- 
vided to remove plate voltage quickly in the 
event of an overload or an arc-over at the load. 
In addition current limiting power supply resis- 
tors should be used. These precautions are espe- 
cially important in industrial service with its 
wide variations in loading. 


Spark gaps from plate to ground should be 
used to prevent voltages from flashing across 
the tube envelope during any fault conditions. 


HIGH FREQUENCY OPERATION - The 3CX- 
2500H3 is usable to 110 MHz. At this frequency, 
plate voltage must be reduced to 4000 volts in 
Class C service. 


HIGH VOLTAGE - The 3CX2500H3 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 
for information and recommendations. 
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DIMENSIONAL DATA 
MILLIMETERS 
| MIN. _| 


ey 
[0812 | 
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NOTES: 
. REFERENCE DIMENSIONS ARE FOR 
GRID FLANGE INFORMATION ONLY AND ARE NOT 


REQUIRED FOR INSPECTION PURPOSES. 
2. THERE ARE 12 HOLES IN GRID FLANGE. 


3. GRID FLANGE AND FILAMENT LEADS 
RIENTED AS SHOWN 


FILAMENT LEADS 
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HIGH-MU 
POWER TRIODE 


The EIMAC 3CX3000A7 is a ceramic/metal, high-mu, forced-air cooled, 
external anode transmitting triode with a maximum plate dissipation rating 
of 3000 watts. Relatively high power output as an amplifier, oscillator, or 
modulator may be obtained from this tube at low plate voltages. The 3CX- 
3000A7 is an exact replacement for the EIMAC 3X3000A7. The all ceramic 
and metal construction insures a margin of safety with respect to tube 
operating temperatures while permitting higher processing temperatures to 
insure longer life. 

The tube has a rugged, low inductance cylindrical filament-stem struc- 
ture, which readily becomes part of a linear filament tank circuit for VHF 
operation. The grid provides thorough shielding between the input and 
output circuits for grounded-grid applications and is conveniently termi- 
nated in a ring between the plate and filament terminals. 

The 3CX3000A7 is intended to be used as a zero bias class B amplifier 
in audio or radio frequency applications. Operation with zero grid bias of- 


fers circuit simplicity by eliminating the bias supply. In addition, 
grounded-grid operation is attractive, since a power gain of over twenty Re ¥ 
a times can be obtained. a 
k 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten 
DOME a Beda) Bis. eos Bn les Pruadous trl that’ Pemutht hag ihe ncn) ate sec hee sees 1+. * 7028 OCS 
PeTOT GPP /.0DVOLS fet led ois FacguleP a eho etme ints e's lchiaie: a/e sists erpieieie | 51 A 
Amplification Factor (Average)... 2... eee eee ee eee es AE eee Cent Oe 160 
Direct Interelectrode Capacitance (grounded filament)2 
ERs Cope a ee eek nae Go ches aiaen (= eb ta sede o) ols dicen aslo ceeksurieliejeuss ¢ 38.0 pF 
COIN UR Ate case foe] < “a.! cisbicalvaNat sQaiieh SisiefaaBel «a. fo Toligip bye Naday «fay 6 owt 0.6 pF 
Perera ee rete the wa ot coy cep aigns vets terest (els cis b eaera 5) 6 5 age 24.0 pF 
Direct Interelectrode Capacitance (grounded grid)? 
ATPL echo eaWeee tafe taar ted ndanie.< anata patysd arash) aij OEE BES PRE She A ES hat 38.0 pF 
AYU PMR: Peres Stn es sia" fo ve. ine cans todts? ajepia) > alm io 15 e)e oGihenelfarepu bela 24.0 pF 
OR DAC met tt ar eee eee y 5 Ge eee eos onetg ok is aus eel ab ciedlie 1s pete o" 6 0.6 pF 
Frequency of Maximum Rating: 
OW Bo A ne AS ES A go oR eek cate ee Ce 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


4’ 2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


(Revised 11-20-70) © 1967 by Varian Printed in U.S.A. 
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MECHANICAL 

Maximum Overall Dimensions: 

PESTS, MIRC Pe PP TT onan = Ore te eee mrmr eno Uber eye dl cant 
Dante tne Sah eS GK cee io ree ne en ie seenesen Oa cL COst tae Uo sO man 
NEGWEIDRIME. 0c ora A trite «o-oo othe) user autre es nie as cane tore MnO aa oem 
Operating Position. sss. 5 ces ge ees eee ee ee eee ole VELUCAl Daou VO mio oe 
Maximum Operating Temperature: 

CeranicyuMetaliceals coeais + cs forse hts wueig due ndete ev lame eheus toate eames cone Renee Reine ee te 
AT OUOTCOLES aE metM vice aXe cckw 9) the coe yee Ge tre ee eee ere eee Oe 
COLIN Ce Re AS hs. on att cosare. wie ele tule i ine wna go eee Reeder ee eee 
PS ee eons Pa oy aint: wc ace cae eae p Laheb onl ante eine ena eens Ein eeOUCC ALEC tae 


(TS SS SPD SEA IS SD EE FN MS Pe I NT FSI Ee ETP EI SS BEET I TE EO TE ERT RET ES ETO 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 


CATHODE DRIVEN Class AB2, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 
Class AB2 
Plate.Vol tages ets aio) eden beeie 4000 4800 4800 Vdc 
Zero-Signal Plate Current)... .. 0.25 0.35 0.35 Adc 
ABSOLUTE MAXIMUM RATINGS Single-Tone Plate Current ..... 2.00 1.68 2.00 Adc 
Single-Tone Grid Current!..... 0.61 0.46 0.60 Adc 
Peak Driving Power ........ 420 293 410 w 
ae ie MOUTAGE ‘ene acre iia vk vous bate Dissipation “nen re 2285 2275 2775 W 
DC PLATE CURRENT ......----- -5 AMPERES Single-Tone Plate Output Power . 6030 6000 7266 W 
PLATE DISSIPATION) so st 6 pm) aacen le 3000 WATTS Resonant Load Impedance ..... 1210 1720 1425 Q 
GRIEMDISSIRATION) =< 6-0-7) xia aaa 225 WATTS Driving Impedance ......... 47.5 50.0 46.3 Q 


1. Approximate value. 


eee 


RADIO FREQUENCY LINEAR AMPLIFIER, CARRIER TYPICAL OPERATION (Frequencies to 30 MHz) 
0 R Class AB2, Grid Driven, Peak Envelope or Modulation 

CONDITIONS, GRID DRIVEN Crest Conditions 

plea, Be Plate Voltage... ..... tag Sd 4000 Vde 
Zero-Signall Plate Curent 2. mss he > 0.25 Adc 

ABSOLUTE MAXIMUM RATINGS DG. Plate:Curremtaeaeseyr ch out gan eee ae 0.74 Adc 
DO: GrdiCurrentenssae eae, cee. 0.13 Adc 
Peak rf. Grid Voltage J ARE Le. 85.0 v 

DC PLATE VOLTAGE..........-. 5000 VOLTS PeakiDriving Poweclks. Ute ieee. Shi 115. sw 

DC PLATE;CUBRENT =)... 4)ticasis es 2.5 AMPERES Plate DISS! DARIO Wer eas eet ee ass 1830 W 

PEATE DISSIPATION Baeercatee meee 3000 WATTS Single-Tone Plate Output Power ......... 1130 W 

Chit DISSIPATION =. a aera 225 WATTS Resonant Load, |mpedance..5.mie cave) alan 1750 Q 
Reaksrf elateyVoltagemes amen mare cman meat. 2000 v 


1. Approximate value. 


ssl, 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz) 
Class C Telegraphy or FM Telephony, Cathode Plate Voltages 2°02 9 os ae oe 3500 4800 Vdc 
Driven (Key-Down Conditions) Grid':Voltages. > +4 eee eee ee -50 -60 Vdc 
PlatesCurrentun. pane-ecneneackepenen ocean ir 1.30 1.54 Adc 
ABSOLUTE MAXIMUM RATINGS Grid Current: ... i feew cee 0.42 0.48 Adc 
Peak rf Cathode Voltage ! We mated oo 220267 OY 
ACPLATE VOLTAGE uo) oe ne 5000 VOLTS Calculated Driving Power)... 22... 310 435 W 
ACOPLATE CURRENT 22k oe 2.5 AMPERES Plates DISS) Patong eerie maaan 985 1480 W 
PLATE DISSIPATION ........--- 3000 WATTS Useful Output Power 2......-..-. 3300 5500 W 
SAID DISSIPATION: :. too. 5 ath sane oo 225 WATTS 1. Approximate value. 


2. Output circuit and filter loss of 10% assumed. 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB2, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


DC PLATE VOLTAGE.......:.-.:. 5000 VOLTS 
DC PLATE CURRENT .....-.-+--: 2.5 AMPERES 
PLATE DISSIPATION .........+.-: 3000 WATTS 
GRID DISSIPATION ......--+-+-- 225 WATTS 


3CX3000A7 


TYPICAL OPERATION (Two Tubes) 


Plate Voltage awa. steerer tists orton. ne eae 4000 Vdc 
Zero-Signal Plate Cuenta 0.50 Adc 
Max. Signal Plate Current..........-.--- 3.58 Adc 
Max. Signal Grid Current!...........-. 0.58 Adc 
Peak af Grid Voltage2........20-00-- 190 v 
Peak Driving POWEFS 4.1, a2 ret wn a 115 w 
Max. Signal Plate Dissipation .......... 1850 W 
Piate Output rOwen a. 86 an wows er ea ae 10,500 W 
Load Resistance (plate to plate)......... 2720 Q 


ile 


Approximate value. 
2. Per tube. 
3. Nominal drive power is one-half peak power. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


tet tA ovOltS ee ee wee ens le ee go eos 7 49.07 54.04 
Interelectrode Capacitances 1( grounded filament connection) 

eres ets ae, 2. Pee age ata ooo mle npisl tees ee ne 0.0, 45,0 BR 
SU) US gg iar pies = Pak fie 2. Ce Se ee eee ee 


PPTL TACK ca. be ia hots AROS, 6 Tene bene ea bee 


ee 


DEAE pee) Maret eh era Om Ne 1.0 pF 
Pee eee, Cenc. 0, 0) 225.0. 


Interelectrode Capacitances ! (grounded grid connection) 


Jel hi gh Oia, RAM eet: cd Herta Nenes een Senate 
MEGHIACK Bis sire c ee aetna sh a ele ek Fes 


Zero Bias Plate Current (Ep = 5000 volts) ... 
Cut-off Bias (Ep = 5000 volts, Ip=1.0 mAdc) . 


BP cr Be ee) nen wore UN UR i bagel 


CURRYS Seas Sa Ore? On ae 1.0 pF 
kc PR Sine ce se ee LUA ea UN PAR S| 
ely Seat cA ster eel ai ten seer Neila 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


INPUT CIRCUIT - When the 3CX3000A7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is rec- 
ommended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


COOLING - The maximum temperature rating 
for the anode core and seals of the 3CX3000A7 
is 250°C. Sufficient forced-air cooling must be 
provided to keep the temperature of the anode 


core and the temperatures of the ceramic/metal 
seals below 250°C. Tube life is usually 
prolonged if these areas are maintained at tem- 
peratures below the maximum rating. Minimum 
air flow requirements to maintain anode-core 
and seal temperatures below 250°C at sea level 
with an inlet-air temperature of 50°C are tabu- 
lated for air-flow in the anode-to-base and base- 
to-anode directions. At higher ambient tempera- 
tures, frequencies above 30 MHz or at higher 
altitude, a greater quantity of air will be required. 
It is suggested that temperatures be monitored 
in any new installation to insure proper cooling. 


3 
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Base-to-Anode Air Flow 


Sea Level 10,000 Feet 
Anode 
Dissipation] Air Flo Pressure Drop] Air Flow] Pressure Drop 
He 
1500 a2 0.6 47 Oe 
2500 57 1.0 83 5 
3000 64 1.07 93.4 1.56 


Anode-to-Base Air Flow 1 


Figelibn Air Flow| Pressure Drop| Air Flow Pressure Drop 
watts CFM inches water CFM inches water 
48 : 


33 0.6 
66 125 96 
Hee 1.40 105 


*Since the power dissipated by the filament re- 
presents about 385 watts and since grid dissipation 
can, under some conditions represent another 225 
watts, allowance has been made in preparing this 
tabulation for an additional 610 watts. 


1When air is supplied in the anode-to-base direction, a 

minimum of 3 cfm must be directed into the filament- 
stem structure between the inner and outer filament 
terminals to maintain the base seals below 250°C. 
No separate air is required with base-to-anode air- 
flow. 


| 
[A | 4094 | 4isé | - - |] 10399 | 10556 | - - | 
[es | ove: | osaa | -- Jf ise3] 2iaa] -- | 
[c | 2990 | 3010 | - - || 7595] 76.45] - - | 


| o | o6i5 | os3s | -- |] 15.62] i613 [ - - | 
Pe | ias0 | isio [ - - || 37e5] 3835 | - - | 
ea a Ee ee | ee ee 
[c | oes | os37 | --  |{ 2065] 2380 | - - | 
Pn | 1375 | 1625 | -- jf 3492] 426 [| - - | 
o3e1 | oa22 | -- jf 993] ove | -- | 
| k | 3875 [4250 | -- || 9843 [ior95 | - - | 
Pt | 2ss7 | 306s | "- =f 7460) 7r80/[7 ==) 
[nw | ie7 | ies7 | -- | 3015] aees | - - | 
| P| 8000 | 9000 | - - || 20320 [2ze6o | - - | 
[a | oes7 | opis | -- |{ 1745] 2065 | - - | 
Bea BSNS BRS ee eS 
Be aS OTL rea eee 
PRR oe ee a ie al SL 
Ra Ges ies 2i/h wae Se ie ed 
is) A 2 
at a ee De |b a eA 
ee De A 9) ee Se 
Oe) ee, PS | ee 
Ein Ges as EE EI AT RSS 


NOTES: 
| REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE_NOT REQUIRED FOR 
INSPECTION PURPOSES. 


HIGH VOLTAGE - The 3CX3000A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypasses or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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POWER TRIODE 


The EIMAC 8162/3CX3000F7 is a ceramic/metal, high mu, forced air 
cooled power triode intended for use as an amplifier, oscillator or modu- 
lator. The maximum rated plate dissipation is 3000 watts. The 8162/3CX- 
3000F7 provides relatively high power output at low plate voltages and is 
an exact replacement for the EIMAC 3X3000F7. The ceramic/metal con- 
struction allows a good margin of safety with respect to tube operating tem- 
peratures while permitting high processing temperatures to insure longer 
life. 

The 8162/3CX3000F7 is intended to be used as a zero bias class B 
amplifier in audio or radio frequency applications. Operation with zero 
bias offers circuit simplicity by eliminating the bias supply. In addition, 
grounded grid operation is attractive, since a power gain of over 20 can be 
obtained. 

The 8162/3CX3000F7 is provided with ‘‘flying leads’’ for filament and 
grid connections. 


® GENERAL CHARACTERISTICS! 
ELECTRICAL 
Filament: Thoriated Tungsten 
ACCES re) tok hsm ail Rea ASer OMT isis Coalalls Mv aeG oo. 02 ont ante ene res enn l eo bis ts {PREY ee) 
Maron eaters) VOLTS Ie taint fc eee ee ead crak Se eee OM mee PAE g 51 A 
Ain icanOuLe actor (CAVETAQE) Waders seek te S0aPa vse letete ca susrecenear ac gees cboeats 160 
Direct Interelectrode Capacitance (grounded cathode) 2 
PO tan eee eas bacd: © ats rcv Red «SENT ©. Poll fe Toate eae ea Sy Cele CLL ater a Bove toca Tolcers 38.0 pF 
ELMURYTEL 5.2 S59 dhe ty Sa SERED Se IA i Seen ae PY yi oy CHE, >.) Beg aera 0.6 pF 
OSES ys. wh Bid or Ce gH AA es, tei epee ert Sy Cee mes Snir ee 24.0 pF 
Direct Interelectrode Capacitance (grounded grid)2 
PEGS oo oy BE a re ee roars fer ae re ty Sere 38.0 pF 
ATUSTEOS 9 20 arr Ret et acc aa ea A aPC pe bar or a a 24.0 pF 
Nee tied (Oa Ls ah Onzch, s\n, x sees We Zaee sc eb a eas a, se CURIE ce dace cet mabe was i's 0.6 pF 
Frequency of Maximum Rating: 
Ce Dh aS 45 SAGES RRS, ad ae Ee a ei cece tare i 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


iB) MECHANICAL 

J Maximum Overall Dimensions : 
Per IGRH TLlAMen Ie Aalls hence oth shar eds x 1s tacia aveiehagn cele se ratkaneceiels te 9.000 in; 227.60 mm 
Pres TOE: cay ae Oe Oe SRE Sete ing AOR RN Sere oc es rnlig! b echoishiew bh b> ave 4,156 in; 105.56 mm 


Effective 5-7-70 © by Varian Printed in U.S.A. 
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Net Weight....... 
Dera CORE OSULION etena| eee tete seis arene ous 
Maximum Operating Temperature : 


es 8) 6: 8) 8 8 8 8 eo ea). @ 8) 4 18 8 


CAraniey Mota OGAIS sc 0c1<. wheae creme ose petals 


ANOdeG GO tees tee tate oeet acd eee seeeee errs 
Cooling 
Basen ac. sete. 


ae 8. 2 Bie 8 Ce @ @ (eye) 618") 60. 0 07 68 er 6 8 a) be 


eee e8e © © © © © © © © © © © © © & © 


6.25 1b; 2.84 kg 
Vertical, base up or down 


S68 6 8 %e ‘e @ @& ele @ 8 


202€ 
25026 
Forced Air 
wee eee eeeee opecial, see outline drawing 
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RADIO FREQUENCY LINEAR AMPLIFIER 


CATHODE DRIVEN, GROUNDED GRID 
Class B 


ABSOLUTE MAXIMUM RATINGS: 


DG PLATE GETAGES serrate. ke cn 5000 VOLTS 
PCePPATEICURRENG Mp mearwscr ome neuen iran. 2.5 AMPERES 
PEATE LD ISSIPATIO Nive tettensmets menial 3000 WATTS 
SHIDO ISSIR ATION Da eek ata ete 225 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class B, Cathode Driven, Peak Envelope or Modulation 
Crest Conditions 


Two-Tone Plate Current ..... 1E2S meds 1.33 Adc 
Single-Tone Grid Current!.... 0.50 0.34 0.45 Adc 
Two-Tone Grid Current! ..... 0.25 0.19 0.24 Adc 
Peak rf Cathode Voltage!.... 210 182 208 v 
Peak Driving Power ....... 420 298, 410 w 
Driving Impedancel........ 48 50 46 Q 
Plate(Dissipation 4)-c.2. enn lel 2285 2275 2775 W 
Single-Tone Useful 

Output Powet.d st. 2G ans a) 5700 5200 6620 W 
PowerGain eae nines eos ere TiS Scam th 2s0 BG 
Resonant Load Impedance .... 1210 1720 1425 Q 
Intermodulation Distortion Products 2 

SrdtOrdergawr. eyes gn ie, pene: -38 -42 -38 db 

Sth: Orderyar-d-tetencso, an ereeee -38 -42 -38 db 


1. Approximate 

2. The intermodulation distortion products are referenced a- 
gainst one tone of a two equal tone signal. 

3. Power measured at the load. 


RTS ST SEY BES PE Sa AT TSE AG, PT EP EL LE PY LT PE EE LAT PEE EL aL SF a BE eS OE I LTE TE IES L EE IE TED 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class B, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 


Plate, Voltage eas inc scucc ee ene ce ete ween te 4000 Vdc 
Grid ‘Voltage Wetec aca ote eee eee at naan 0 Vdc 
Zero-Si onal. Plate GCurrenti-u ee ee 0.32 Adc 
Single-Tone’ Plate|\Current 2. > 32% 0.1. 0... « 0.74 Adc 
Single-Tone Grid Current). .............. 0.14 Adc 


5 NRT LSRE TP YET IRRED TE PTL TSE TE POA TEEPE RN TS ST AS OT EE FON IE SET, LAT LI DE IE ES RS ELD EE REDE ET SEE EEE a EL EE a DY TIT IN 


Plate:Voltage = scl ie sss 4000 4800 4800 Vdc 
Zero-Signal Plate Current!.... 0.32 0.44 0.44 Adc 
Single-Tone Plate Current. ... 2.00 1.68 2.00 Adc 
RADIO FREQUENCY LINEAR AMPLIFIER 

GRID DRIVEN, CARRIER CONDITIONS 

Class B 

ABSOLUTE MAXIMUM RATINGS: 

DGREAT EY OPTAG ERR wns eaten 5000 VOLTS 

DOG IRUATE.GURRENM Rese. emet tin ren me 2.5 AMPERES 
PEATE DISSIPATION protect «neural a 3000 WATTS 
GRIDZDISSIPATIONS ss. -orkeae ene eee 225 WATTS 
AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 

Class B, Grid Driven (Sinusoidal Wave) 

ABSOLUTE MAXIMUM RATINGS (per tube) 

DG PEATE VOLTAGE Geer. tenner ee 5000 VOLTS 

DC PEATEICURREN Titanate teint tcinene tsi 2.5 AMPERES 
PEATEIDISSIPATLON i ecm ier eacmr meen 3000 WATTS 
GRIDPDISSIPATION Meee eorensce enna: 225 WATTS 


Peak tfGrid Vottage Vs ct). ae ere et ee 85 v 
Reak-Driving  ROWeria-sen- cron taser keen nea 11.5 w 
Plate Dissipation. caewemnthe scaeaeee renee neon te 1830 W 
Paak tf Plate Voltage. sn. daeeiecie ak ce ene 2000 v 
Single-Tone Plate Output Power ........... 1130 W 
Resonant Load Impedance .............6.. 1750 Q 
1. Approximate value. 

TYPICAL OPERATION (Two Tubes ) 

Plate ‘Voltages; syiuwhoebe eeu ene ieee 4000 Vdc 


Grid: Voltage 3.25.0.) cc seael eke tea hee eta 0 Vdc 


Zero-Signal Riate: Currents.) . 9) een an eee 0.64 Adc 
Max=Signal) Plate: Current nenanen nee 3.58 Adc 
Max. Signal Grid Currentl............-. 0.59 mAdc 
Peak ‘afiGrid Voltage2r, fe a res oe 190 v 
Peak Driving. Powers gee. 4 se sleds os aes 115 w 
Max. Signal Plate Dissipation .......... 3700 W 
Plate: Output: Powereee-v erste cc. mete ce eee 10.5 kW 
Load Resistance (plate to plate)......... 2720 Q 


1. Approximate value. 
2. Per tube. 
3. Nominal drive power is one-half peak power. 


®@ 


cei mimi ite alana elt et 8162/3CX3000F7 bnth— 


RANGE VALUES FOR EQUIPMENT DESIGN 


meoment Current at 7.5 volts .....s.<...... 


NOTE: TYPICAL OPERATION data are obtained direct measurement or by calculation from published characteristic 
curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate 
voltage is assumed. If this procedure is followed, there will be little variation in Output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 
desired plate current is obtained is incidental and varies from tube to tube. This current variations causes no 

difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. 


Ser ERE ORE EERE harmo Sunt (on Lig ee rtd. 


Interelectrode Capacitances1 (grounded cathode connection) 


SERN atic iol he ae aMe PORE al ere acals a’ e' Ss us 


OOTP ee rar Oe ee 


OK te, tt ieee kis lis 
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PE Ses ihe car ee ae OS ORO 


Interelectrode Capacitances 1(grounded grid connection) 


TIMER Soe sc Gly Neks sa. ?e ck od koa 


TWAS 5 OG iy REGS ee rs mags 


CYS RUG ae oi i, ere ee 


Zero Bias Plate Current (Ep - 5000 volts) . 
Cut-off Bias (Ep = 5000 volts, Ip= 1.0 niay 


eee: oe fe eee aoe 30.0 45.0 pF 
Bas tens oe : pee) ae 20,00 25-00 
Ras are it ee ole Beave 1.0 pF 
Tate See Gece ee ae 0330 ee 0. 02an 
Seeing. Seen ae FAS 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MECHANICAL 


COOLING - The maximum temperature rating 
for the anode core and seals of the 3CX3000F7 
is 250°C. Sufficient forced-air cooling must be 
provided to keep the temperature of the anode 
core and the temperatures of the ceramic/metal 
seals below 250°C. Tube life is useally pro- 
longed if these areas are maintained at tempera- 
tures below the maximum rating. Minimum air 
flow requirements to maintain anode-core and 
seal temperatures below 250°C at sea level with 
an inlet-air temperature of 50°C are tabulated for 
air-flow in the anode-to-base and base-to-anode 
directions. At higher ambient temperatures or at 
higher altitude, a greater quantity of air will be 
required. It is suggested that temperatures be 
monitored in any new installation to insure proper 
cooling. 

Tube temperatures may be measured with a 
temperature sensitive paint, spray, or crayon 
such as manufactured by Tempil Division, Big 
Three Industrial Gas & Equipment Co., Hamilton 
Blvd., So. Plainfield, N.J. 07080. 


Base-to-Anode Air Flow 


| Sealevel | Level 10,000 | 10,000 Feet | 
Cee FI Sa ia Cree 
Dissipa- ae vou Drop Inches an pee Drop Inches 
tion watts water water 
1500 ; 
2500 he 
3000 ee a 4 1.56 


Since the power dissipated by the filament represents 
about 385 watts and since grid dissipation can, under 
some conditions represent another 225 watts, allow- 
ance has been made in preparing this tabulation for an 
additional 610 watts. 


Anode-to-Base Air Flow! 


| WaSea' KCovelaatnns | | WaSea' KCovelaatnns | 10,000 Feet 


— Pressure : Pressure 
Dissipa- i Bier ee in Drop Inches 
tion watts water 
1500 9 
2500 1 ef 1.82 
3000 1.40 is 2.04 


1When air is supplied in the anode-to-base direction, a 
minimum of 3 cfm must be directed into the filament- 
stem structure between the inner and outer filament 
terminals to maintain the base seals below 250°C. No 
separate air is required with base-to-anode airflow. 


— gnth. 8162/3CX3000F7 


ELECTRICAL 


INPUT CIRCUIT - When the 3CX3000F7 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is rec- 
commended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a Q_. of five or more. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 


DIMENSIONAL DATA 


INCHES 
Bilan bess gee mea waa 
Pa | -a004| 466_| || 10398 | 10556] 
Pa | o7ei_[aeaa || i994] aiaal 
remiines a] 4e25% | omnes) | Grew) 0200 aaa 
Po | 6375 | 662s | || 16193 | 6828] 
re | asse | oss0 |_| aise] ze | | 
CF | ose [oss7 |_|" 2062 | 23.80] 


| i778] i9050] 


N|O 
O|/2 


aortas | an ea 
[ass[ mot 


0.375 
1,000 


rc 


NOTES: 

\|__REE DIMENSIONS ARE FOR INFO 
‘ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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8158 
3CX10,000A1 


LOW-MU 
POWER TRIODE 


The Eimac 8158/3CX10,000A1 is a ceramic and metal power triode in- 
tended primarily for use as an audio amplifier or modulator. This tube is also 
recommended for voltage-regulator applications where high current capability 
and low tube drop are important. Up to 12 kilowatts of plate power can be 
dissipated on its air-cooled anode. A water-cooled version, the 3CW20,000A1, 
is available with a 20 kw dissipation rating. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten Min. Nom. Max. 
Voltage - . - - - 75 volts 
Current - - - - - 94 104 amps 
Amplification Factor . . : - toe 7.0 
Interelectrode Capacitances: 
Grid-Filament  - - - - 45 57 ppt 
Grid-Plate - - - - 25 32 
Transconductance (lb = 2.0 amps, Eb = 3000 volts) 20,000 umhos 
Frequency for Maximum ratings - - - - 140 Mc 
MECHANICAL 
® Base - - - - - - - - - - - - - - - - Coaxial 
Recommended Socket - - - . - - - - - - - -  Eimac SK-1300 
Recommended Chimney . - - - - . - - - - - —Eimac SK-1306 
Operating Position - : - - - - - . - - Vertical, base up or down 
Cooling - - . - - - . - - - - - - - - Forced air 
Maximum Operating Temperatures: 
Anode Core - - - - - - - - - - - - - 250-C 
Ceramic-to-Metal Seals - - - - . - . - - - - 250°C 
H Maximum Dimensions: 
Height - - . - - . . . - : . - - 8.75 inches 
Diameter - - . - - - - . - - - - - 7.0 inches 
Net Weight - . - - : - - - - - - - - - - 12 pounds 
Oe a a EEE —————————E Ee 
AUDIO-FREQUENCY TYPICAL OPERATION, Two Tubes, 
AMPLIFIER OR MODULATOR Sinusoidal Wave 
CLASS-AB: 
DC Plate Voltage -~ - 7000 7000 volts 
MAXIMUM RATINGS (Per Tube) DC Grid Voltage* - - -1300 = -1300 volts 
DC PLATE VOLTAGE - - 7000 MAX. VOLTS Zero-Sig DC Plate Current G5 1.5 amps 
DC PLATE CURRENT - - 5.0 MAX. AMPS Max-Sig DC Plate Current 5.8 7.0 amps 
PLATE DISSIPATION - - 12 MAX. KW Load Resistance, Plate-to- 
GRID DISSIPATION pers 100 MAX. WATTS Ricie en oko. exif 2460 1720 ohms 
*Adjust for zero-signal plate current iter aire ingwweliade 
pe eas : me & eben iy (Per tube) - - - 1300  ~—1300 volts 
t max-signal without negative feedbac Max-Sig Driving Power - 0 0 watts 
Max-Sig Plate 
Effective grid circuit resistance must not exceed Output Power - - 24,400 29,100 watts 
9 200,000 ohms Total Harmonic Distortion** 2.9 3.6 percent 


(Effective 1-1-63) ©Copyright 1961 and 1963 by Eitel-McCullough, 


nc. 


HM Indicates change from 
data sheet dated 5-25-61 


eeeee dnt 3CX10,000A1 


AUDIO-FREQUENCY AMPLIFIER OR 
MODULATOR Class-A 


nf L OPERATION 
MAXIMUM RATINGS nets ® 


DC PLATE VOLTAGE - - 7000 MAX. VOLTS 
DC PLATE CURRENT - - See Class-A derating DC Plate Volidge = te ee 
table on Page 3 DC Grid Voltage* + - - = - —290 volts 
PLATE DISSIPATION - - 12,000 MAX. WATTS mpnirepadtaln atest cs Re oot 
GRID DISSIPATION -— - 100 MAX. WATTS ad S Ta sE Age SAMMI RCE EAS peel 
Load Resistance ob te Ae Se 2120 ohms 
* Adjust to give listed zero-signal DC plate current Max. Signal Plate Output Power - 1800 watts 
** At maximum signal without negative feedback Second Harmonic Distortion** — - 6.75 percent 
ce aa aa a a a ee a 
RADIO-FREQUENCY INDUSTRIAL OSCILLATOR TYPICAL OPERATION 
Class-C 
DC Plate Voltage - - - - 5000 volts 
MAXIMUM RATINGS DC Grid Voltage - - - - —1500 volts 
DC PLATE VOLTAGE - - 5000 MAX. VOLTS DC Plate Current - - - - 2.75 amps 
DC PLATE CURRENT - - 4.0 MAX. AMPS DC Grid Current - - - - 200 mA 
PLATE DISSIPATION - - 10,000 MAX. WATTS Driving Power - - - - - 385 watts 
GRID DISSIPATION © - - 100 MAX. WATTS Plate Output Power . . - 11,000 watts 
ne ee ee 
VOLTAGE REGULATOR SERVICE TYPICAL OPERATION 
Class-A 
DC Plate Voltage (tube drop) - 0-5000 volts 
MAXIMUM RATINGS DC Plate Current - - - - 0-5 amps 
DC PLATE VOLTAGE - - 10,000 MAX. VOLTS 
DC PLATE CURRENT - - See Class-A derating 
table on Page 3 


(These values are chosen according to 


PLATE DISSIPATION - - 12,000 MAX. WATTS GlaseAidetanne fable cmibe des: 


GRID DISSIPATION -~— - 100 MAX. WATTS 


Note: “TYPICAL OPERATION” data are obtained by calculation from published 


characteristic curves. No allowance for circuit losses, either input or output, has 
been made. 


COOLING AIR-FLOW DATA 


BASE-TO-ANODE AIR-FLOW ANODE-TO-BASE AIR-FLOW*™* 
PLATE 


DISSIPATION Quantity Static Pressure Quantity Static Pressure 
(watts)* (CFM) (inches of water) (CFM) (inches of water) 
7 0.3 


90 
155 


230 
315 


*Since the power dissipated by the filament is about 750 watts and since grid dissipation can, under some 
circumstances, represent another 100 watts, allowance has been made in preparing this tabulation for an 
additional 850 watts dissipation. 

**Separate base cooling may be required. 


HM Indicates change from data sheet dated 5-25-61 
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APPLICATION 


Voltage-Regulator Service — Maximum DC plate 
current and voltage are restricted according to the 
following table. 


CLASS-A DERATING TABLE 


DC Plate Voltage Max. DC Plate Current 
(Volts) (mA) 


0 - 2400 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

10,000 


Filament Operation—The rated filament voltage for 
the 3CX10,000A1 is 7.5 volts. Filament voltage, as 
measured at the socket, should not be allowed to 
deviate from the rated value by more than plus or 
minus five percent. 


ANODE 


2 
mM 


i 
Sls 
“<p See 


* CONTACT SURFACE 
ALL DIMENSIONS IN INCHES 


DO NOT CONTACT 


FILAMENT 
DO NOT CONTACT 


Cooling—The maximum temperature rating for the 
external surfaces of the 3CX10,000A1 is 250°C, Suf- 
ficient forced-air cooling must be provided to main- 
tain the temperature of the ceramic-metal seals and 
anode core below 250°C, Tube life is usually pro- 
longed if these areas are maintained at tempera- 
tures below this maximum rating. Minimum air-flow 
requirements to maintain anode-core and seal tem- 
peratures below 225°C with an inlet-air temperature 
of 50°C are tabulated. The use of these air-flow 
rates provides effective cooling of the tube. When 
air-flow is in the anode-to-base direction, special 
care must be taken to insure adequate cooling of 
the filament stem structure. A separate supply of 
air may have to be directed into the area between 
the filament contact areas to maintain safe seal 
temperatures. 


Special Applications—lf it is desired to operate this 
tube under conditions widely different from those 
given here, write to Power Grid Tube Marketing, 
Eitel-McCullough, Inc., 301 Industrial Way, San 
Carlos, Calif., for information and recommenda- 
tions. 


Ree] Nom. |_MiN. | MAK 
ral | 6.926 | 7.050 _ 
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TENTATIVE DATA 


8159 


3CX10,000A3 


MEDIUM-MU 
POWER TRIODE 


®) 


The Eimac 3CX10,000A3 is a ceramic and metal power triode in- 
tended primarily for use as a power oscillator in industrial-heating 
applications. It is also recommended for use as a grounded-grid 
FM amplifier, as a conventional plate-modulated amplifier, orasa 
linear amplifier. 


GENERAL CHARACTERISTICS 


> ELECTRICAL Min. Nom. Max. 
Filament: Thoriated-Tungsten 
Voltage - - 75 volts 
Current - - 94 104 amperes 
Amplification Factor - - 20 
Interelectrode Capacitances, Grounded Cathode: 
Input - - 48 58 uu ft 
Output - - i eA fo Uf 
Feedback ~ ~ 30 38 ut 
Frequency for Maximum Ratings - - = = = 140 Mc 
MECHANICAL 
ry Base = ~ = = = = cs Coaxial 
Recommended Socket - - = — = = Eimac SK-1300 
Recommended Chimney - = = = = Eimac SK-1306 
Operating Position = = = = = Vertical, base up or down 
Cooling rs = = = ce = = “3 Forced air 
Maximum Operating Temperatures: 
Anode Core - - - - - ~ 250°R 
Ceramic-to-Metal Seals - - - - - 25006 
Maximum Dimensions: 
Height - - - - - - =s-8.5 inches 
Diameter = = a es = - 7.0 inches 
Net Weight - = = = od - = - 12 pounds 
R-F INDUSTRIAL OSCILLATOR TYPICAL OPERATION, Optimum Load 
CLASS-C 
D-C Plate Voltage 6000 7000 volts 
MAXIMUM RATINGS D-C Grid Voltage -575 -670 volts 
D-C PLATT VOLTAGE 7000 MAX.>VOLTS D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 4.0 MAX. AMPS D-C Grid Current 610 670 ma 
PLATE DISSIPATION 10 MAX, KW Plate Input Power 24 28 kw 
GRID DISSIPATION 250 MAX, WATTS Plate Output Power 18.9 22.4 kw 
R-F POWER AMPLIFIER TYPICAL OPERATION 
GROUNDED-GRID, CLASS-C 
D-C Plate Voltage 6000 7000 volts 
re) MAXIMUM RATINGS D-C Grid Voltage = 53:5 -625 volts 
D-C PLATE VOLTAGE 7000 MAX. VOLTS D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 4.0 MAX, AMPS D-C Grid Current 545 530 ma 
PLATE DISSIPATION 10 MAX, KW Driving Power 3700 4100 watts 
GRID DISSIPATION 250 MAX, WATTS Plate Output Power 2055 24.5 kw 


(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. 5 Indicates change from sheet dated 7-1-6] 


— datt 3CX10,000A3 


R-F POWER AMPLIFIER TYPICAL OPERATION 
PLATE-MODULATED, CLASS-C 


D-C Plate Voltage 4000 5000 volts 
MAXIMUM RATINGS D-C Grid Voltage -480 -600 volts 
D-C PLATE VOLTAGE 5500 MAX, VOLTS D-C Plate Current Saal 3.0 amps 
D-C PLATE CURRENT 3.0 MAX. AMPS D-C Grid Current 660 550 ma 
PIATE DISSIPATION 6.5 MAX. KW Driving Power 530 515 watts 
GRID DISSIPATION 250 MAX. WATTS Plate Output Power LS belt 12.4 kw 
R-F LINEAR AMPLIFIER TYPICAL OPERATION 
GROUNDED-GRID, CLASS-AB2 

D-C Plate Voltage 6000 7000 volts 
MAXIMUM RATINGS Zero-Sig Grid Voltage* -270 -325 volts 
D—G PLATE VOLTAGE 7000 MAX. VOLTS Max-Sig D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 5.0 MAX. AMPS Max-Sig D-C Grid Current 300 250 ma 
PLATE DISSIPATION 12 MAX, KW Driving Power 1900 2050 watts 
GRID DISSIPATION 250 MAX. WATTS Plate Output Power 18 20 kw 


*Adjust to give 500 milliamperes zero-signal d-c plate current. 


Note: "TYPICAL OPERATION" data are obtained by caluclation from published char- 


acteristics curves and confirmed by direct tests. No allowance for circuit losses, 
either input or output, has been made. 


APPLICATION 


Cooling - The maximum temperature rating for the external surfaces of the 3CX10, 000A3 is 
250°C. Sufficient forced-air cooling must be provided to keep the temperature of the 
anode core and the temperature of the ceramic-metal seals below 250°C. Tube lifeis usu- 
ally prolonged if these areas are maintained at temperatures below this maximum rating. 
Minimum air-flow requirements to maintain anode-core and sealtemperatures below 225°C 
with an inlet-airtemperature of 50°C aretabulated. The use ofthese air-flow rates through 
the recommended socket/chimney and tube combinationin the base-to-anode direction pro- 
vides effective cooling of the tube. 


Plate** Pressure Pressure 
Dissipation Drop (Inches Drop (Inches 
(Watts) of Water) of Water) 


**Since the power dissipated by the filament is about 750 watts and 
since grid dissipation can, under some circumstances, represent an- 
other 250 watts, allowance has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


dnt 3CX10,000A3 — 


' Filament Operation - The rated filament voltage for the 3CX10,000A3 is 7.5 volts. Fila- 
®) ment voltage, as measured at the socket, should be maintained at this value to obtain 


maximum tube life. In no case should it be allowed to deviate from the rated value by 
more than five percent. 


Special Applications - If it is desired to Operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid Tube Marketing, Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California, for information and recommendations. 


Ree] vom. | win. | Max _| 
fat | 6.826 _| 7.080_| 


rR] | .986 | 1.050 
rs|___| sate 
cyt (Gane | es 75a ot seal 


ANODE 


QD 
UT —_ 


DO NOT CONTACT 


FILAMENT 
DO NOT CONTACT 


* CONTACT SURFACE 
jp Indicates change from sheet dated 7-1-6] ALL DIMENSIONS IN INCHES 
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The Eimac 8160/3CX10, 000A7 is a ceramic and metal power triode intended to 
be used as a zero-bias Class-B amplifier in audio or radio-frequency applica- 
tions. Operation with zero grid bias offers circuit simplicity by eliminating the 
bias supply. In addition, grounded-grid operation is attractive since a power 
gain as high as twenty times can be obtained with the 8160/3CX10, 000A7. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten 
Voltage = = - 
Current = = - 


Amplification Factor ~ - = 


Direct Interelectrode Capacitances: 


Grid- Filament = = 
Grid-Plate - = 
Plate- Filament ? = 
b Frequency for Maximum Ratings : 


MECHANICAL 


Base - ~ - 


Recommended Socket 


Operating Position - = ne 
Cooling - = ue 


Maximum Operating Temperatures: 


Anode Core ~ - 
Ceramic-to-Metal Seal - 


p Maximum Dimensions: 


Height - = = 
Diameter - - - 
Net Weight - ~ - 


R-F LINEAR AMPLIFIER 
GROUNDED-GRID, CLASS B 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE 7000 MAX, VOLTS 
D-C PLATE CURRENT 5.0 MAX. AMPS 
PLATE DISSIPATION 12 MAX. KW 
GRID DISSIPATION 500 MAX, WATTS 


b Indicates change from sheet dated 6-15-61. 


(Effective 6-15-62) Copyright 1962 by Eitel-McCullough, Inc. 


Min. Nom. Max. 


= bee volts 
94 104 amperes 
= 20 
Min. 
= = = 50.0 
= = rm 32.0 
- - - Vertical, 


8160 
30X10,000A7 


HIGH-MU 
POWER TRIODE 


Nom. Max. 
62.0 uuf 
40.0 uuf 
- 0.3 uuf 
- 160 Me. 


- Coaxial 
Eimac SK-1300 
base up or down 
- Forced air 


250° C 
250° C 


8.75 inches 
- 7.05 inches 
- 12 pounds 


TYPICAL OPERATION, Single-Tone Conditions 


D-C Plate Voltage 7000 
Zero-Sig D-C Plate Current* 0.60 
Max-Sig D-C Plate Current Seka 


Max-Sig D-C Grid Current Pail 
Driving Impedance 35 
Resonant Load Impedance 1020 
Max-Sig Driving Power 885 
Peak Envelope Plate 

Output Power ee GOO 
Power Gain 20.0 


*Approximate Values 


7000 volts 
0.60 amp 
5.00 amps 
1.00 amp 
32 ohms 
745 ohms 
1540 watts 


24, 200 watts 
15.7 times 


lox’, 
— mF 3cx10,00047 


AUDIO- FREQUENCY AMPLIFIER 
OR MODULATOR - CLASS B, 
GRID DRIVEN 


MAXIMUM RATINGS (Per Tube) 


D-C PLATE VOLTAGE 7000 MAX 
D-C PLATE CURRENT 5.0 MAX 
PLATE DISSIPATION 12 MAX. 
GRID DISSIPATION 500 MAX 


TYPICAL OPERATION, Two Tubes, Sinusoidal Wave 


D-C Plate Voltage 7000 7000 volts 
D-C Grid Voltage 0 0 volts 
Zero-Sig D-C Plate Current* 1.20 1.20 amps 
Max-Sig D-C Plate Current 7.50 10.0 amps 
Max-Sig D-C Grid Current 1.50 2.06 amps 
Driving Power 315 560 watts 
Peak A-F Driving Voltage 

(Per Tube) 250 310 volts 
Load Resistance, Plate- 

to- Plate 2000 1520 ohms 
Max-Sig Plate Output 

Power 35, 600 47,700 watts 


vee ee 


R-F LINEAR AMPLIFIER 


CARRIER CONDITIONS, GROUNDED-GRID 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE 7000 MAX 
D-C PLATE CURRENT 5.0 MAX 
PLATE DISSIPATION 12 MAX, 
GRID DISSIPATION 500 MAX 


. VOLTS 
. AMPS 
KW 

. WATTS 


TYPICAL OPERATION 


ee eee —eeeE————— 


R-F POWER AMPLIFIER 
OR OSCILLATOR, CLASS C 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE 7000 MAX 
D-C PLATE CURRENT 4.0 MAX 
PLATE DISSIPATION 10 MAX, 
GRID DISSIPATION 500 MAX 


i a aaa 


PLATE-MODULATED 
R-F POWER AMPLIFIER 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 


GRID DISSIPATION 500 MAX 


*Approximate Values 
+Modulation Crest Conditions 


5500 MAX, VOLTS 
3.0 MAX. AMPS 
6.5 MAX, 


D-C Plate Voltage 7000 volts 
D-C Grid Voltage 0 volts 
Zero-Sig D-C Plate Current* 0.60 amp 
D-C Plate Current 2.40 amps 
D-C Grid Current 0.25 amp 
Driving Impedancet 32 ohms 
Peak Driving Voltaget 310 volts 
Driving Power 330 watts 
Plate Output Power 5650 watts 
TYPICAL OPERATION 

D-C Plate Voltage 7000 volts 
D-C Plate Current 4.0 amps 
D-C Grid Voltage -230 volts 
D-C Grid Current 775 ma 
Peak R-F Grid Voltage 555 volts 
Grid Driving Power 430 watts 
Plate Output Power 21.3 kw 
TYPICAL OPERATION 

D-C Plate Voltage 5000 volts 
D-C Plate Current 3.0 amps 
D-C Grid Voltage -200 volts 
D-C Grid Current 775 ma 
Peak R-F Grid Voltage 490 volts 
Grid Driving Power 380 watts 
Plate Output Power 11.9 kw 


Note: "TYPICAL OPERATION" data are obtained by calculation from published char- 


acteristic curves and confirmed by direct tests. 
either input or output, has been made. 


No allowance for circuit losses, 


3CX10,000A7 dt see 
2 APPLICATION 


Mounting— The 3CX10, 000A7 must be operated vertically base up or base down. The tube must be 
protected from severe vibration and shock. 


Cooling— The maximum temperature rating for the external surfaces of the 3CX10, 000A7 is 250°C: 
Sufficient forced-air cooling must be provided to keep the temperature of the anode core and the tem- 
perature of the ceramic-metal seals below 250°C. Tube life is usually prolonged if these areas are 
maintained at temperatures below this maximum rating. Minimum air-flow requirements to maintain 
anode-core and seal temperatures below 225°C with an inlet-air temperature of 50°C are tabulated below. 
The use of these air-flow rates through the recommended socket/chimney and tube combination in the 
base-to-anode direction provides effective cooling of the tube. 


Pressure Pressure 
Drop (Inches Drop (Inches 
of Water) of Water) 


Plate** 
Dissipation 
(Watts) 


Air Flow 
(CFM) 


**Since the power dissipated by the filament is about 750 watts and since grid 
dissipation can, under some circumstances, represent another 500 watts, 
allowance has been made in preparing this tabulation for an additional 1250 watts 
dissipation. 


Input Circuit— When the 3CX10,000A7 is operated as a grounded-grid r-f amplifier, the use of a 
resonant tank inthe cathode circuit is reeommendedin order to obtain greatest linearity and power out- 
put. For best results with a single-endedamplifier it is suggested that the cathode tank circuit operate 
at a 'Q" of two or more. 


Class-C Operation— Although specifically designed for class-B service, the 3CX10, 000A7 may be 
operated as a class-C power amplifier or oscillator or as a plate-modulated radio-frequency power 
amplifier. The zero-bias characteristic of the 3CX10, 000A7 canbe used to advantage in class-C ampli- 
fiers by employing only grid-leak bias. If driving power fails plate dissipation is thenkept to alow value 
because the tube will be operating at the normal static zero-bias conditions. 


Filament Operation— The rated filament voltage for the 3CX10,000A7 is 7.5 volts. Filament 
voltage, as measured at the socket, should be maintained at this value to obtain maximum tube life. In 
no case should it be allowed to deviate from the rated value by more than plus or minus five percent. 


Special Applications— If it is desired to operate this tube under conditions widely different from 
those givenhere, write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial Way, San 
Q Carlos, California, for information and recommendations. 
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8240 
3CW5000A1 
_ 8241 
3CW5000F1 
LOW-MU 
WATER- COOLED 
TRIODES 


The EIMAC 8240/3CW5000A1 and 8241/ 
3CWS000F1 are low-mu water-cooled power 
triodes intended for use as audio amplifiers 
or modulators. Their maximum rated plate 
dissipation is 5000 watts. The two types 
are identical except for the addition of flex- 
ible leads for the grid and filament terminals 
on the 8241/3CW5000F1. 

Two of these tubes, in Class AB audio 
service, will deliver more than 10 kilowatts 
maximum-signal plate output power at 6000 
plate volts without drawing grid current. 

These two types are electrically identical 
to the air-cooled EIMAC 8238/3CX3000A1 
except for the plate dissipation rating. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten 
) Bolin re kids 7.5 + 0.37 V 
Current, at 7.5 volts 
8240/3CW5000A1 ....... S1.5A 
S241 3CWSO00R TS...) .).).- 50.5 A 


Transconductance (Average) 
Ip=1.0 Adc, Ep= 3000 Vde . 11,000 p»mhos 
Amplification Factor (Average) 4.9 


1. Characterisitcs and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Div. of Varian should be consulted before using this 
information for final equipment design. 


MECHANICAL 
Maximum Overall Dimensions: 

Length (excluding leads on 8241/3CW5000F1) ............ ce eeee 12.625 in; 321 mm 

Dato Mee eae ee rec cet cua. sais ors bis ele vedetecs aaluee a; eeetaters 3.255 in;86.2 mm 
NB EW AOC AD OLOX MALE) vent: Sot emericne! 0st We is,"ci ess <a ais. scacnyatehe ls ser eteyeheds 3.5 Ibs; 1.6 kg 
DI DerAT GO SI IO wae eee tsi tetstisl ss chickales ess s-0)'s. ole) whalers Axis vertical, base down or up 
Maximum Operating Temperature: 

eran Meta EOCAlS OLE A VELODE Liisi scale ies,» 0 eaters als tote tud euehs ie Arcs es Soaks 20026 
Cooling: 

DEdIS BUM IUeIODGrE siatcrete te vstals sie foo. bys''s!'s AHS es Sy adi AP OA CR Forced Air 

le Umea Rome ake ede hor ee Sotelo AiNC iach lia! wire WeaeWeAslCskie dal aunts ¢pceMelnie odalsat ders «scone Water 

9 BOSC este ete tate nis oe hae seatdto st tie? s nine edatelive! peaiiiat euros. yycoce Outline; Drawings 

(Effective 5-15-71) © _ by Varian Printed in U.S.A. 
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8240/3CW5000A1 — 8241/3CW5 000F1 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Class AB, Sinusoidal Wave, 


MODULATOR Two Tubes) 
Class AB, Grid Driven (Sinusoidal Wave) RlatesVoltageaaeseaenee 4000 5000 6000 Vdc 
Grid Voltagel........ -860 -1080 -1300 Vdc 
Zero-Signal Plate 
ABSOLUTE MAXIMUM RATINGS (per tube) Current te vlan 500 400 335 mAdc 
Max. Signal Plate 
DG IPEATESVOLIAGE snares ncmeveweie ce 6000 VOLTS Currentcseyes eee ee 3.00 2.80 2.65 Adc 
DG\PLATECURRENT akties stele 2.5 AMPERES Peak af Grid Voltage2 .. 760 995 1260 v 
PLATE DISSIPATIONY a) k un. vet 5000 WATTS RoBi DOV ING EOWS a tae. 2 © Se, 
Max. Signal Plate 
GRIDEDISSIPATION Ms parmenereueececnees 50 WATTS Input Power........ 12,000 14,000 16,000 W 
Max. Signal Plate 
Dissipation?....... 3000 3000 3000 W 
1. Approximate value; adjust to give stated zero- Max. Signal Plate 
signal plate current. Output, Power 33 ane 5 6000 8000 10,000 W 
Load Resistance 
2. Per tube. (plate to plate)...... 2160 3320 4560 0 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the grid voltage to obtain the specified plate current at the specified bias, and plate voltages is 


assumed. If this procedure is followed, there will be little variation in output power when the tube is changed. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current at 7.5 volts (8240/3CW5000A1) .. 
(8241/3CW5000F1)... 


Amplification Factor........ ics stp 


MECHANICAL 


MOUNTING - The 3CWSOO0A1 and 3CWSO00F1 
must be mounted vertically, base down or up at 
the convenience of the circuit designer. The 
filament connections to the 3CW5000A1 should 
be made through spring collets. These are 
available from EIMAC with the following part 
numbers: 149575 Inner line collet; 

149576 Outer line collet 
Reasonable care should be taken that these 
collets do not impart undue strain to the term- 
inals or the base of the tube. 


COOLING - With an anode dissipation of 5000 
watts and with an incoming water temperature of 
50°C maximum, 7.7 gpm of cooling water must 
be supplied to the anode cooling jacket. Outlet 
water temperature from the cooling jacket should 
never exceed 70°C, and water pressure on the 
jacket should not exceed 60 psi. The pressure 
drop across the anode cooling jacket itself, with 
a water flow of 7.7 gpm, will be approximately 
6 psi. 


APPLICATION 


Min. Max. 


OTs Peper: eat fa sie sis, 049.0 S54. Oey 
wiecelsl eb sageueTueraneret et eam +O. Mito. U mee 


The grid-terminal contact surface and adjacent 
ceramic must be cooled by forced air, with quan- 
tity, velocity, and direction adjusted to limit the 
maximum seal temperature to less than 250°C. 


The filament stem structure also requires 
forced-air cooling. A minimum of 6 cfm should be 
directed into the space between the inner and 
outer filament contacting surfaces. 

Both air and water flow must be supplied be- 
fore or simultaneously with the application of 
electrode voltages, including the filament, and 
may be removed simultaneously with them. Where 
long life and consistent performance are factors, 
cooling in excess of minimum requirements is 
normally beneficial. 


ELECTRICAL 


FILAMENT OPERATION - The filament voltage, 
as measured at the filament terminals, should be 
7.5 volts, with maximum allowable variations due 
to line fluctuations of from 7.12 to 7.87 volts. 


HIGH VOLTAGE - The 3CWS5000A1 and 3CW- 
5000F 1 operate at voltages which can be deadly, 
and the equipment must be designed properly 
and operating precautions must be followed. 
Equipment must be designed so that no one can 
come in contact with high voltages. All equip- 
ment must include safety enclosures for high- 
voltage circuits and terminals, with interlock 
switches to open the primary circuits of the 
power supplies and to discharge high-voltage 
condensers when access doors are opened. 


8240/3CW5000A1 —8241/3CW5000F1 


Interlock switches must not be bypassed or 
‘“cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


SPECIAL APPLICATIONS - lf it is desired to 
operate these tubes under conditions widely 
different from those given here write to the 
Power Grid Tube Division, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, CA. 
94070, for information and recommendations. 
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8240/3CW5000Al — 8241/3CW5 000F1 


IMPERIAL 41-FS, 14 
\/2 TUBING 


DIMENSIONAL DATA 


fm rer ||_Min, | MAX. | REF_| 
Ta [3245 [3055 | -- |[ezae|ezce| --_| 
OW T= RP PSS | ee 
oe DPE Rm ee |e) 
ro [oes | oes | -- || 1862 | 1613 | --_| 
re [1490] 1510 | -- || s7es|3e35| -- 
rr [2990 | 3.010] -- || 7595 | 7645 | -- 
re tos2 | 0.038] -- || 2062 | 23.03 | -- 
ay 1375 [1.625 | -- || 34.93 | 41.28] -- 
Ts [0.359] 0.422] -- || sie [ore [==] 
Le OE Tc] Se ECT] 
ri [ses | sears | -- | 

ru [4.000 | 4.500] --_| 

rn [3.260 | 3750 | --_| 

Pe [7500] 8.iz6 | --_| 


NOTE. REF. DIMS ARE FOR INFO 
ONLY AND NOT REQ. FOR 
INSPECTION PURPOSES. 


8240/3CW5000A1 —8241/3CW5000F1 


DIMENSIONAL DATA 


Sa a 
IMPERIAL aces |) Lpees6i) 32880] eo | Fee.a2 | eeeonl ae 
IMPERIAL SI-FSitg fe | 1109 | iat | -- || 28.17 | 28.98 | -- | 
FOR 3 TUBING iC [use| 3.625 \| == | hee-ep| e200: ama 
YO | 6.375 [6625 | -- || 161.93 | 168.28 | -- | 
YE |o.e59 [0.890 | -- |{ 21.82 | 2261 | -- | 
| F | 7.000 [7.500 | -- |{ 17780 [190.50 | -- | 
Tc | o.8i2 [0938 | -- || 20.62 | 23.83 | -- | 
PH | 1.375 | 1.625 | -- |[ 34.93 | 4128 | -- | 
| J |:0.359' | 0.422. == 9) ||) 9.12 1072 See 
| K | ==) [| \-- | 3.599 || ==) | eee oka 
| tL | 3.625 | 3875 | -- || 92.08 | 98.43 | == 9 
rm | 4000] 4500 | -- |[ 101.60 [11430] --_| 
rn | 3.2650 | 3750 | -- || 82.55 
YP [7500 | 8.25 | -- || 190.50| 20638] -- | 
| R | 7.000 | 7.500 | -- || 177.80] 190.50] -- | 
| s [7.937 | 8.437 | -- || 20160 | 21430] -- | 
[1 [e037 [9.437 | -- || 22699] 239.70; -- | 
| U | 0.385. | 0.395 | == 5 | [59.78 11003] ye 
|v [0.194 [0.200 | -- |j 493 | 508 [| -- | 
(A) NOTE: REF. DIMS ARE FOR INFO 


ONLY AND NOT REQ. FOR 
INSPECTION PURPOSES. 


The Eimac 8243 /3W5000F3 is a water-cooled, medium-mu power triode intended 
for amplifier, oscillator or modulator service. It has a maximum plate dissipation rating 
of 5000 watts and is capable of high output at relatively low plate voltages. A single 
3W5000F3 will deliver a radio frequency plate power-output of 7500 watts at a plate 
voltage of 4000 volts. 

The tube is equipped with flexible filament and grid leads which simplifies socket- 
ing and equipment design for industrial and communication frequencies below 30 Mc. 


NOTE: The 8243/3W5000F3 is a water-cooled version of the air-cooled 8251] 
3X2500F3. 


The 8243 /3W5000F3 should be used where water cooling is preferred and for 
industrial applications or installations where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten Min. Nom. Max. 
Voltage = - - - - - - - - 75 volts 
Current’ - . - - - - - - - 49 54 amperes 
Maximum allowable starting current - - - - 100 amperes 
Amplification Factor (Average) - - . - . - 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - = - - - - - - 17.8 24.2 bu 
Grid-Filament - - - . . - - - 29.2 40.2 Lut 
Plate-Filament - : - - . - - - 0.60 1.20 Lut 
Transconductance (ln»—830 ma, Ev>=3000v) ~~ - - - - 20,000 Lmhos 
Frequency for Maximum Ratings - - - - - - 30 mec 
MECHANICAL 
Base - - - - - - - - - . - - - see drawing 
Mounting - - . - - - - - . - - varhiceh base down or up 
Maximum Over-All Dimensions: 
Length (Does not include filament connectors) - - 5 - 12.56 inches 
Diameter - - - - - - - . . - - - 3.63 inches 
Net Weight - - - - - - - - . 2 - - 4.8 pounds 
Shipping Weight faversda) - - - = - - - - . - 15 pounds 


Cooling - : - - . - - - - - - - Water and forced air 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR 


(Frequencies below 30 Mc., per tube) 


8243 
SWOO00FS 


MEDIUM-MU 
POWER TRIODE 


DC Plate Voltage - - - 4000 5000 6000 volts 
(Frequencies below 30 Mc.) D-C Plate Current - - - 2.5 2.5 2.08 amps 
Class-C FM or Telegraphy D-C Grid Voltage - - - —300 —450 —500 volts 

iy D-C Grid Current - - - 245 265 180 ma 

(Key-down conditions, per tube) 

Peak R-F Grid Input Voltage - 580 750 765 volts 
MAXIMUM RATINGS Driving Power (approx.) - 142 197 136 watts 
D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS Grid Dissipation - - - 68 78 46 watts 
D-C PLATE CURRENT - é - - 2.5 MAX. AMPS Plate Power Input - - - 10,000 12,500 12,500 watts 
PLATE DISSIPATION - - - - 5000 MAX. WATTS Plate Dissipation - - - 2500 2500 2500 watts 
GRID DISSIPATION - ~ - - 150 MAX. WATTS Plate Power Output = 7500 10,000 10,000 watts 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
AMPLIFIER (Frequencies below 30 Mc., per tube) 

DC Plate Voltage - - - 4000 4500 5000 volts 
(Frequencies below 30 Mc.) D-C Plate Current - - 1.67 1.55 1.45 amps 
Class-C Telephony Total Bias Voltage - - - —450 —500 —550 volts 
ea tyiponpar tube) GnaRaitei, © <2 *iiboo. His00) <)st0Nchat 
MAXIMUM RATINGS D-C Grid Current - = 150 120 100 ma 
D-C PLATE VOLTAGE - - ~~ - 5000 MAX. VOLTS ete Bus Input Yaltage Ry eee cieueeeeh os, 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS Grid Dissipation - - - 35 26 21 watts 
PLATE DISSIPATION - - - = 3380 MAX. WATTS biate Dincipation > |= )~S«N870 «1870 «1670. wat 
GRID DISSIPATION : - - - 150 MAX. WATTS Plate Power Output - - 5000 5300 5580 watts 


(Effective 10-20-61) Copyright 1962 by Eitel-McCullough, Inc., Printed in U.S.A. 


ae dnt 3W5000F3 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class B (Sinusoidal wave, two tubes unless otherwise specified) 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 

MAX-SIGNAL D-C PLATE 
CURRENT, PER TUBE . - - 2.5 MAX. AMPS 


PLATE DISSIPATION, PER TUBE - - 5000 MAX. WATTS 


- 6000 MAX. VOLTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - 4000 5000 6000 volts 
D-C Grid Voltage’ - - - —150 —190 —240 volts 
Zero-Signal D-C Plate Current - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current 4.0 BIZ 3.0 amps 
Effective Load, Plate to Plate - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage 
(per tube)* - - - 340 360 390 volts 
Max-Signal Peak Driving Power* 340 230 225 watts 
Max-Signal Nominal Driving 
Power* - - - - 170 115 113 watts 


Max-Signal Plate Output Power 11,000 11,000 13,000 watts 
*Approximate values. 


1Adjust to give listed zero-signal plate current. 


TYPICAL OPERATION CLASS AB, (Two Tubes) 

Modulator service for 4000 and 5000 volt operation, to modulate one or 
two tubes, as shown under ‘Plate Modulated Radio Frequency Ampli- 
fier'’ (Page 1) 


D-C Plate Voltage - 4000 5000 4000 5000 volts 
D-C Grid Voltage 

( approx.) * - - —155 —200 —145 —190 volts 
Zero-Signal D-C Plate 

Current - - - 0.4 0.4 0.6 0.5 amps 
Max-Signal D-C Plate 

Current - - - 1.35 1.13 2.70 2.26 amps 
Effective Load, Plate 

to Plate - - - 6600 10,000 3300 5000 ohms 
Peak A-F Grid Input 

Voltage (per tube) 240 275 285 310 volts 
Max-Signal Peak 

Driving Power - 42 40 134 118 watts 
Max-Signal Nominal Driving 

Power (approx.) - 21 20 67 59 watts 
Max-Signal Plate 

Power Output - 3700 4000 7400 8000 watts 
Will Modulate one Tube 

R-F Final Input of - 6670 7250 watts 
Will Modulate two tubes 

R-F Final Input of - 13,340 14,500 watts 


*Adjust to give stated zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION," POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATON AND RECOMMENDATIONS 


APPLICATION 


Cooling— Minimum recommended water-flow rate and 
pressure drop values for different water-inlet tempera- 
tures and plate dissipations are tabulated on the opposite 
page. The outlet water temperature must not exceed a 
maximum of 70° C under any conditions. The inlet water 
pressure must not exceed a maximum of 60 pounds per 
square inch. 


The grid-terminal contact surface and adjacent glass 
must be cooled by forced air. The quantity, velocity and 
direction must be adjusted to limit the maximum seal 
temperature to 150° C. 


The filament stem structure also requires forced-air 
cooling. A minimum of 6 cubic feet per minute must 
be directed into the space between the inner and outer 
filament contacting surfaces. 


Air and water flow must be started before filament 
power is applied and maintained for at least five min- 
utes after the filament power has been removed. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


& Indicates change from sheet dated 8-26-58 


Plate Voltage — The plate supply voltage for the 
3W5000F3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Oper- 
ation” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1 henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high voltage plate supply capacitor to offer pro- 
tection from transients and surges. In plate modulated 
service, where a plate modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3W5000F3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression 
Pe=Crnple 

where P,=Grid dissipation, 

€emp= Peak positive grid voltage, and 

I,=D-C grid current 


€emp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 
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MINIMUM WATER COOLING REQUIREMENTS 


Plate Dissipation 
Water 


iP st 4 KW 5 KW 


Temp. (°C) Pressure Pressure Pressure Flow Pressure 
Drop Drop Drop Rate Drop 


a ae 
a PSI PSI PSI GPM PS| 


Greancn TO TYPICAL 
ASS C OPERATING CON- 
DITION ON FIRST PAGE. 


WATER LINES DIMENSION DATA 
1/2.0.0.CU. TUBING | REF] NOM. | MIN, | MAX. | 
WITHV2SAE. [a | | 3234 | 3266 | 


FLARE FITTING 
NUTS. 


PS RA CE | 
ei es oly L062" Te LST ae 


| 3.250 | 3.750 _ | 
| 3.625 | 3.875 | 


WATER INPUT 


2000 4000 6000 8000 40000 12000 
POWER OUTPUT—WATTS COOLER UP 


WATER INPUT 
COOLER DOWN 


@eamen To Ten, 
On aansee 
ee ae “CS - 
GRID LEAD 
4000 6000 8000 000 12000 
POWER OUTPUT—WAT TS 
V) 


GRID TERMINAL 


FILAMENT LEADS 


cD 
K (W) 
ALL DIMENSIONS FILAMENT TERMINAL 
IN INCHES W) 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 

000 16000 2000 the typical Class C operating conditions shown on the first page 
cater ld hh under 4000, 5000 and 6000 volts respectively. 


P Indicates change from sheet dated 8-26-58 
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3CW10,000H3 


INDUSTRIAL 
MEDIUM-MU 


WATER-COOLED 
POWER TRIODE 


The EIMAC 3CW10,000H3 is a water-cooled, ceramic/metal power triode 
designed primarily for use in industrial radio-frequency heating services. 
Its water-cooled anode is conservatively rated at 10 kilowatts of plate 
dissipation with low water flow and pressure drop. 


Input of 30 kilowatts is permissible up to 90 Megahertz. Plentiful re- 
serve emission is available from its 560 watt filament. The grid structure 
is rated at 150 watts making this tube an excellent choice for severe ap- 


plications. 
GENERAL CHARACTERISTICS ' 
ELECTRICAL 
Filament: Thoriated Tungsten 
EYE cy pean ae rye wll’ ale Mtg Ate heart sa Mgtarn oan ep lsyh al : 
MIME CCNA DEVO ltSielcend siheve otic: oiie ro Sa vac concwams Diu cnthesints Se 75 A a 
Mmpudeation Pactor (Average): .). 0... see oe we tc ee 20 
® Direct Interelectrode Capacitance (grounded cathode) 
OHRCE ond © Wes Sy SBS Ra OP. os earner aah err Po Be irl a a 53.0 pF 
CAT. S bc Ab ere cement See Perens coe oak? Cee a ee Nee L Sap 
SEE a. cana Shey aap aN aaeee Cae ee mR eee Rey Oe 25.0 pF 
Frequency of Maximum Rating: 
PONE aM 2 Ge by ORES Cc gee AIOE Ae Cac a ee 90 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 

besi peyton eh al faa yee EP ED I Shido, Cpe Aes aaa 10.450 in; 265.43 mm 

Dismetervae eee Lerch. So... S. cen cer ore 5.090 in; 129.29 mm 
GE eto far eu meme is mre Peet ES Mehl! 6d. 6 aa s vage is ate 6 “aceeivale colle te 10 1b; 4.54 kg 
EPS ITUEA oT CET ah OS la bs eae a iy ge Vertical, base down or up 
Maximum Operating Temperature: 

ESTEE SU CEE STS ES 4c: 0 RA SA eR ee 250526 
SLUT op metres eae te Ts so. (sosePe MR epesnse ye cc!) 4c: lobo tor yd cutis << hacnserie’ bila /etve vides Water and Forced Air 
BETS ieursereay ups cht ORAM Cee! <b CAE APAM ORE PTCA aeAHEDE Ce Rete ee See Outline 

o 
(Revised 10-15-70) © 1966, 1970 by Varian Printed in U.S.A. 
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3CW10,000H3 


RADIO FREQUENCY INDUSTRIAL OSCILLATOR TYPICAL OPERATION (Frequencies to 90 MHz) 
Class C (Filtered DC Power Supply) 
(Key-Down Conditions) Plate. Voltage wo. sake eas ue ene 7000 9000 Vdc 
Grid. Voltage" 2.0, -2 eu ore eae -700 -900 Vdc 
ABSOLUTE MAXIMUM RATINGS Plate:Current) ee. ie oe eee 2.88 2.90 Adc 
Gi. Currant Gales aee vee ee 0.18 0.18 Adc 
DC PLATE VOLTAGE uns ye eu 10,000 VOLTS eo rf Grid Voltage!........... 250, 250 \¥ 
alculated Driving Power........ 170 215 W 
DC GRID VOLTAGE ........-..- -1000 VOLTS Plate Input Power ............. 20.15 26.10 kW 
DC PLATE CURRENT .......... 3.0 AMPERES Plate Dissipation ............. 5.15 5.50 kW 
DCTGHIDECUMREN Tar) bieemnit sl =r nt 0.5 AMPERE Plate Output Powers ..........0. 15.0 20.6 kW 
PLATE INPUT POWER.......... 30,000 WATTS Resonant Load Impedance........ 1120 1470 Q 
PLATE:DISSIPATION. ane ees es ee 10,000 WATTS 


1. Approximate value. 
2. Loaded Conditions 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual measur- 
ment. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate 
voltages is assumed. If this procedure is followed, there will! be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 
desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the re- 

quired bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filaments Current;ati/s5, voltSiemutmuets ol stere teens eee tay eve rien Seer 72 77 =A 
Interelectrode Capacitances! (grounded filament connection) 
Ci oi BeAr ESS ARES SOA wo A RES Ae pee Ahi eM alee eter le ettere, 9 Let 56.0 pF 
OULPU tie) ciegs cleueha ovata emetic aseceter ca steke mice ath (Omen Rael tte yan eee mene 1 Ome D 
Feedback 3. s.2) careyetids tshep cisheush scat el bar iemetMet Beate teloreyster sara macs 20.0 ep 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MECHANICAL 

MOUNTING - The 3CW10,000H3 must be mount- nor should inlet water pressure exceed 60 psi. 
ed vertically, either base up or down. A grid This table is based upon 15°C temperature rise 
contact flange is provided for bolting to a strap of water from inlet to outlet. 


or a grid deck. Heavy flexible leads are provided 


for applying the filament voltage. 
MINIMUM WATER-COOLING REQUIREMENT 


COOLING - Anode cooling is accomplished by Plate Pressure 


circulating water through the integral anode- Dissipation Dtop 
(kW) (psi) 


water jacket. 

The table below lists minimum water flow 
requirement for adequate anode cooling at vari- 
ous plate dissipation levels. In all cases, the 
outlet water temperature must not exceed 70°C 


Additional stem cooling air must be provided. 
8 CFM of air directed against the center fila- 
ment contact ring % inch below the outer fila- 
ment contact ring by a 1% inch I.D. air duct 
arranged at a 45° angle with the center line of 
the tube will provide adequate cooling. 


ELECTRICAL 


FILAMENT - The rated filament voltage for the 
3CW10,000H3 is 7.5 volts. Filament voltage, as 
measured at the tube, must be maintained at 7.5 
volts plus or minus five percent for maximum 
tube life and consistent performance. 


GRID OPERATION - The grid current rating is 
0.5 ampere dc. This value should not be ex- 
ceeded for more than very short periods such as 
during tuning. Over-current protection in the grid 
circuit should be provided. Ordinarily it will not 
be necessary to operate with more than 0.25 
ampere grid current to obtain reasonable effici- 
ency. In industrial heating service with varying 
loads, grid current should be monitored contin- 
uously with a dc current meter. The maximum 
grid dissipation rating is 150 watts. 


PLATE OPERATION - Plate over-current pro- 
tection should be provided to remove plate volt- 
age quickly in the event of an overload or an 
arc-over at the load. In addition current limiting 
power supply resistors should be used. These 
precautions are especially important in industrial 
service with its wide variations in loading. 


HIGH VOLTAGE - The 3CW10,000H3 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 


3CW10,000H3 


charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RAY RADIATION - The 3CW10,000H3, op- 
erating at its maximum rated voltage and current, 
as an industrial oscillator is a potential X-ray 
hazard. Moreover, the X-ray radiation level can 
increase significantly with aging and gradual 
deterioration, due to changes in leakage paths or 
emission characteristics as they are affected by 
high voltage. Only limited shielding is afforded 
by the tube envelope. Additional X-ray shielding 
must be provided on all sides of the tube to pro- 
vide adequate protection to operating personnel 
throughout the tube’s life. X-ray caution signs or 
labels must be permanently attached to equipment 
using this tube directing operating personnel 
never to operate this device without X-ray shield- 
ing in place. 


RADIO FREQUENCY RADIATION - Exposure 
of the human body to rf radiation becomes in- 
creasingly more hazardous as the power level 
and/or frequency are increased. Exposure to 
high-power rf radiation must be strictly pre- 
vented at any frequency. 


Equipment must be designed to fully safeguard 
all personnel from these hazards. Labels and 
caution notices must be provided on equipment 
and in manuals clearly waming of these hazards. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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DIMENSIONAL DATA 


INCHES MILLIMETERS 


| min. | max. | REF || MIN. | MAX. | REF | 
| 2.830 | 3.030 [ -- |{ 7iee] 7eg6f -- | 
SEE_NOTE 5 | 0860 | osso[ -- |{ 2ieal 226i[ -- | 
GA Eee SS | ed ES 
aS ED | a ee ee 
| 5030 | 5.090] -- |{ i2776| izo20[ -- | 
| 0.530 | a7oo] -- |{ i346] i77el -- | 
a PS | ee 
| 4.425 [4445] -- | 1240] ti2sof -- | 
ho -- | -- | 1900 |[ == [7 = =] 4ape | 
10.375 [inn = 5-5 ||) 953 ee aa 
| 5990 | 6010 | -- |{ 1521s] is265[ -- | 
| 0.700 | osso[ - - |{ i77el 2iea, -- | 
Pe ee | a re 
4150 | - - || 10160] 10541, -- | 
WATER LINES 8.400 | - - |{ 20320] 2i336[ -- | 
V2 INCH COPPER O CONCH ORT FUARED Tbe CSS SE Ee ee Pe 
A AS THD. (MS 39166-7 OR EQUIV) | 6.700 | 6800] - - jf i7ois[ 27et = - J 
eens cape ES kn | Ta 
© TT7 Lt (n) RS | ee a 
| 2 ime Sei 
aa rma 
== degre | 
| ee 
| 


®) © a 
| |. REF DIMS. ARE FOR INFO. ONLY 
& ARE NOT FOR INSPECTION 
PURPOSES. 
2. 3 MOUNTING HOLES IN MTG 


ceMmES OUTSET etal re 


pasteles AS INLET OR OUTLET. 
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NOTE 
SEE NOTE 2 4.12 HOLES IN GRIO FLANGE. 
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30X15,000A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 3CX15,000A7 is a ceramic/metal power triode intended for 
use as a zero-bias Class B rf amplifier or Class C power amplifier or 
oscillator. Class B operation with zero grid bias offers circuit simplicity 
by eliminating the bias supply. In addition, grounded-grid operation is 
attractive since a power gain as high as twenty times can be obtained 
with the 3CX15,000A7. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Filament: Thoriated Tungsten 

RI Me ee Usifo We 12s Lateire in sueiagsel ch wing bie ie >» 6.35420.300V, 

MMPI IO OIVOLUS is ., 010.5 fassis.0 ths ste cena. ste-4 ce v8 70 160 A 
Amplification Factor (Average): .......e.eeeee0. 200 
Direct Interelectrode Capacitance (grounded cathode) 2 

TPIT ee RC OW, cso oes) ots oe eit ts cusses ene 56 pF 


MUN Set SCA C1 cohen, Ge Veer oe overs Tale tetcret eral hie iol ois nies sis, sabtes ies Ahatei ere: « 56 pF 
MRSC eshte Fe Lemke seis howe Fe yet ee he Fel web's ores ake? oy Shaaen sey eh Obs eee wahtete “her 0.2 pF 


se Mids Sete e as Beat gs ttc oj ni: dja labage Cnt siis 2c 0) «30 aks Sane ewan otal Soaes OLY Os 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
MOTTE 5 east Bats ANSE CCU Oe Cy, ON Ra nS a oe a a Beh Jien 22200 DI 
UN TUTEE AS 2 Spy Te BEE) od) Sei a ae ee ee 7.05 in; 179.1 mm 
EUS EEE ges. Bytes Alea Bs ty SR here a alan ge eRe Mert tL OER 1271b; SHS huge 
era tin OREO SItiOn gre.) aa eeien «ev aM Ws ier csi sae: SIS LAT a ak abe ld AaMabe Vertical base up or down 
Maximum Operating Temperature: 
eraniteamota ced! Siar stare wet ia yeee host cdi ot ch at bis guhamas shah Mabe oe aiid a ciclate bat Wks 290°C 
UES (OGY Tes co dy ot cP S tut Cty Te eRe ae eee Pre Sey Hue Wes eas tam ee Cnn te ae 250°C 
% 
(Effective 4-15-71) © by Varian Printed in U.S.A. 
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30X15 ,000A7 


Cooling \. ... eectaredscetstietauanyt ahi sore sete 


Base oi. «0 Speen eu e mete mer ee ran anette 
Recommended Air System Socket ......... 
Recommended Air Chimney ............4% 


J ika ts yee OFCed air 
cYehn%s ee iveltcOaxtal 
SK-1300 or SK-1320 
ee ee ON LOO 


ERE MAURIE NaS EE ERD DLT ETE SWNT A SAYA LONE PRY ARN OTIS NLT NL TTD OLN MRNAS 8 ARTA BES UE SAME BO: RTT ERS OT CIS LRT SATE, SAPNA," RLS AT PIE ENE REO NT A ELT AP ENTS SC 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 
Class AB 


ABSOLUTE MAXIMUM RATINGS 


DOSPLATE,VOLTAGEPan ae we se 8000 VOLTS 
BGEPLATE GURRENT aategs. «be er ere 6.0 AMPERES 
PUATE DISSIPATION tana rs. 4 x2 6 15,000 WATTS 
RID DISSIPATION ia ics «ss +1. 500 WATTS 


1. Approximate values. 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Class ABg 


RItesNOILAQOs orale rat areolar teeta 7000 7000 Vdc 
Grid'Voltage..4tan.. ter oa teehee eee 0) 0 Vde 
Zero-Signal Plate Currentl......... 6 .6 Adc 
Single-Tone Plate Current2 ........ 5.92 5.0 Adc 
Single-Tone Grid Current!......... 122 1.0 Adc 
Driving! Power ars... y co. io ue ee 1750 1540 Ww 

Plate DiSSibariOns sc cncrcse cee ce ean ne 13.4 10.8 kW 
Single-Tone Plate Output Power ..... 29.6 24.2 kW 
Resonant Load Impedance......... 693 745 0 

Drive Impedance 27 a2acs 


2. Adjust to obtain specified value. 


SE SST SES DS SSI TT BREESE ESM STREP ESSER SRE EY BNI SB ESET AIH. HE BRE SET? I TO SE IS ESSN TOSS GET I ORR UIE CTA SESS 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM Telephony 
Grid Driven 


ABSOLUTE MAXIMUM RATINGS 


DCSPEATE; VOLTAGE in nage a 8000 VOLTS 
DCGRID VOLTAGE cpa nclenag aes -500 VOLTS 
DC.PLATE, CURRENT Atrcremeenaets 5.0 AMPERES 
PLATE: DISSIPATION: 2\sve2 a caacct: 15,000 WATTS 
GRIDIDISSIPATION® 3.1 iow are) ane 500 WATTS 


TYPICAL OPERATION (Frequencies to 110 MHz) 


Plate Voltage: ! 4 4.) sae Bar ee es oe 7000 Vdc 
Grid Voltages tard in aais atone ce Geass eee -230 Vdc 
Plate Current: Wy See Pe eee 4.0 Adc 
Sori Corrente en ee beeen) ne ae ee 775 mAdc 
Peak. rt Grid: Voltaged.¢. 4 cise ane tee 555 v 
Calculated Driving Powerl............ 430 W 
Plate: Input, Poweltiss.,, «caver sue tae eer 28 kW 
Plate Dissipations...:. «. 9ic,.eeees eee 6.7 kW 
Plate Output Power; 920s Pe eee oe te 21.3 kW 
Resonant Load Impedance ............. 963 QD 


1. Approximate value. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in Output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 


difficulty so long as the circuit maintains the correct voltage in the presence of 
grid bias is obtained principally by means. of a grid resistor, the resistor must 


the variations in current. If 
be adjustable to obtain the 


required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: Currentiat 0s3ivolts2 on a eee 

Cathode Warmupabimemin ca vue) i eee nant 

Interelectrode Capacitances (grounded grid)! 
CUA tae 
CONtRAL a eee, 
Cokie yiaree 


C. 019.9 5 Sey ee) a 6) 8. a 


Interelectrode Capacitances (grounded cathode) 1 


CANh i Sescue Arete 
Cout ae scented Csatte mene 


1. Capacitance values are for a cold tube as measured 
tries Association Standard RS-191. 


Min. Max. 
Bares eee Pe Ee eas LZ 168 A 
SOOT TER CEN PARAS Argh Reet eh --- sec. 
mead os: Fass shiny a, My ed agian oi 4) at Gat ay OL OOUE 
as idjs slo ls tee’ os fe agen eeneneuero 2, steeOcO). ek 
ah ep stoop oaths oy oJ at tea ok eee ee 0.3 pF 
Peder yao sive a grata, 9 Vaqanes et aU, mete DE 
shavers ijt eve oo tahini 0.3 pF 
PO ot cena rer are PA CUMIN Le 


in a shielded fixture in accordance with Electronic Indus- 
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APPLICATION 


MOUNTING & SOCKETING - The 3CX15,000A7 
must be operated vertically, base up or down, 
and should be protected from severe shock and 
vibration. The use of an EIMAC air-system 
socket is recommended. For grid-driven appli- 
cations, the SK-1300 is used; for cathode-driven 
circuits, the SK-1320 should be used, as the 
grid is grounded to the socket frame in this unit. 
The SK-1306 air chimney is designed to fit 
around the tube’s anode cooler and mount with 
either socket. 


COOLING - The maximum temperature rating 
for the external surfaces of the 3CX15,000A7 is 
250°C. Sufficient forced-air cooling must be 
provided to maintain the temperature of the 
anode core and the ceramic/metal seals below 
250°C. Tube life is usually prolonged if these 
areas are maintained at temperatures below 
the maximum rating. Minimum air flow require- 
ments (for air flowing in a base-to-anode direc- 
tion) to maintain anode core and seal tempera- 
tures below 225°C with an inlet-air temperature 
of 50°C are tabulated below. The use of these 
air-flow rates through the recommended socket/ 
chimney combination will provide effective 
cooling of the tube. Air flow should be applied 
before or simultaneously with the application of 
electrode voltages (including the filament) and 
should normally be maintained for a short period 
of time after all voltages are removed to allow 
for tube cool-down. 


Anode Diss. 
(watts) * 


0.8 1.3 


*Since the power dissipated by the filament is about 
1000 watts, and since the grid dissipation can re- 
present another 500 watts, allowance has been made 
in preparing this tabulation for an additional 1500 
watts of dissipation. 


FILAMENT OPERATION - The rated filament 
voltage for the 3CX15,000A7 is 6.3 volts. Fila- 
ment voltage, as measured at the socket, should 
be maintained at this value to obtain maximum 
tube life. In no case should it be allowed to 
deviate from the rated value by more than plus 
or minus five percent. 


SEA LEVEL 10,000 FEET 


Air Flow | Approx.Press. |Air Flow] Approx.Press. 
(cfm) drop (In.H2O) | (cfm) drop(In.H20) 


INPUT CIRCUIT - When the 3CX15,000A7 is 
operated as a ground-grid rf amplifier, the use of 
a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier, it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


CLASS-C OPERATION - Although specifically 
designed for Class-B service, the 3CX15,000A7 
may be operated as a Class-C power amplifier or 
oscillator. The zero-bias characteristic of the 
3CX15,000A7 can be used to advantage in 
Class-C amplifiers by employing only grid-leak 
bias. If driving power fails, plate dissipation is 
then kept to a low value because the tube will be 
operating at the normal static zero-bias condi- 
tions. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal ap- 
plication. Measurements should be taken with 
the socket and mounting which represent approxi- 
mate final layout if capacitance values are 
highly significant in the design. 


HIGH VOLTAGE - The 3CX15,000A7 operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
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precautions must be followed. Equipment must 
be designed so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open the 
primary circuits of the power supplies and to 
discharge high-voltage condensers whenever 
access doors are opened. Interlock switches 
must not be bypassed or ‘‘cheated’’ to allow 


operation with access doors open. Always re- 
member that HIGH VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired 
to operate this tube under conditions widely 
different from those given here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, CA 94070, for 


information and recommendations. 
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x 


+ meters 


DIMENSIONAL DATA 


ow ame wae REE] [wax | RE 
Ta | 6928 | 7.050 | -- || 175.97] 179.07] -- | 
re [oass [osss | --|f aire | 22.73 | -- 
Fe [oreo [0760 |. |f ree | 1930 | -- 
Yo [1.996 | 1936 [| -- || 4816 | 4917 | -- | 
Fey siss [3173 | -- | 7958 | oss | -- 
TF | 3792 | 3.032 | -- || 9632 [9886] -- | 
inte leCuleg2 res et eA 7e. frre eee 
Bea ee | ee 
Tm | 3.950 | 4.300[ -- || 100.33|10922| -- | 
Soe meal a ee 

8.250 | 8.750 [209.55 [222.25] -- | 
rR | oses | 1.050 | -- |{ 25.04 | 2667 | -- | 
pS | 302 | a7ee | | 86.66 "| 96.22 (ams | 
O37 Sana leetnae 0.53. | == 2) eae 


ANODE 


DO NOT CONTACT 


DO NOT CONTACT 


* CONTACT SURFACE 
ALL DIMENSIONS IN INCHES 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


GROUNDED GRID 
Es = 6.3V 


PLATE CURRENT — AMPERES 


-—600 GRID CURRENT — AMPERES 


—400 


—200 


CATHODE TO GRID VOLTAGE (V) 


200 
0 1 2 3 4 5 6 7 


PLATE TO GRID VOLTAGE (kV) CURVE #4043 
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MEDIUM-MU 
INDUSTRIAL 
TRIODE 


The EIMAC 3CX20,000A3 is a ceramic insulated power triode for in- 
dustrial oscillator or general communications service. It is recommended 
for Class C amplifier service, or Class B radio frequency and audio fre- 
quency amplifier use. 


GENERAL CHARACTERISTICS1 


ELECTRICAL 
Filament: Thoriated Tungsten 
OTE TESA ey 58 9 URI i are Ora eed ee 10.0+0.5 V 
Pertrengwer LU OivOLIG New, 20. sauna ea gt Ode) sec hei ete leas 160 A 
Direct Interelectrode Capacitance (grounded cathode)2 
OV GUE ERI cit IA a he te 70.0 pF 
_ ETON oS aeat aC OnE Been et sbk GS lr a IAS GAT 
I, 00s tn Sn oth on pu clad Rade Thole ieeat's (oe 8's. 's 43.0 pF 
Frequency of Maximum Rating: 
TA BEAR RCE I a Ee A ce SSA Ren 90 MHz 
1. Characteristics and operating values are based upon performance tests. These figures 
may change without notice as the resu!t of additional data or product refinement. EIMAC 
e Division of Varian shouldbe consulted before using this information for final equipment 
design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in ac- 
cordance with Electronic Industries Association Standard RS-191. 


MECHANICAL 
Overall Dimensions: 
Pe ULE Meee tei ehenct ety eect hs Remccictinn ate ale G.0e) HEN OMeree settee aN auc Socks 10.00 in; 254.0 mm 
PAINC LOT Ry aM: Ca ena et Nd) Mb Up Pel cee rc th, Mmmm e ea Lp Sis ey 8.00 in; 203.0 mm 
cis ETS EIA Aree x eased eae, nek i AR ee a a 19.51b; 8.8 kg 
SPDT et OS 1 COM ile de Wet Ve balls fos cclacce ally ses sidehee uc eiser cor MS TAPEN oye erie t Mee ees NO Vertical 
Maximum Operating Temperature: 
BETA METALL OCHS Matatemuets Resta eriers ian ettyd omtiaen (/iap= here | ons neni Coptipilairiyl ty. 25026 
PUOCER 0 ered hal iat WrMeee mes cies Pavia cs. emai fois .scbh vr shah Seana Cel hate Taher een 250°C 
CADETS cee Santer GEOR Y AS at" ldo mel a a na ry a UE Sh 0 iS a Forced air 
DETER a ele Soy BAS ec T SS IER ARY AIRS  t SeaP eme AnRaeE A gh WU . Coaxial 
ReCOMMENCUeHEA TAY STEM DOCKED Vert eit ele cls. cies 0 -o' 0. cvact nts OSE SK-1300 
a 
(Effective 4-15-71) © by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN Class AB or B 


ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE ........... 8000 VOLTS 
DEIGRIDIVOLTAGE Ry tse mitetsielcit ctl -2000 VOLTS 

DG PLATE CURRENT vt iin oh. stant. oe 8.0 AMPERES 
PLATE DISSIPATION «ss seceiage sss 20.0 KILOWATTS 
GRIDEDISSIPATLONMonmemeinememeniin ee 750 WATTS 


TYPICAL OPERATION Class AB2, Grid Driven, Peak 
Envelope or Modulation Crest Conditions 


Zero-Signal Plate Current ...... He 1.0 Adc 
Single-Tone Plate Current...... 6.0 7.4 Adc 
Single-Tone Grid Current2...... 460 630 mAdc 
Peak rf Grid Voltage2........ 545 640 v 
Driving: ROWen. cc euele te ta) ee aaelnets 520 400 W 
Plate DiSsiatlOnaiame: saan -ween eee tnheey leah ai] 
Single-Tone Plate Output Power .. 27.5 40.0 kW 
Resonant Load Impedance...... 580 5709 


PIAtenV Ol tage ereccere cre ween ehemcre tener + 6500 7500 Vdc 1. Adjust to specified zero-signal dc plate current. 

ISP IC WOILEOG betes eee ee ak eae -320 -380 Vdc 2. Approximate value. 

msm a Fa CESS TSC SSS SS SS SS FS 

RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 

OSCILLATOR Class C Telegraphy, Industrial sie SEA alana 

Cay ate Voltage ijn eet eee / C 

SSO Na yaks COUCITIONS | Grid yates Sal et en -800  -900 Vde 
Plater Currents: 1.) = lanes kone eee 8.0 7.9 Adc 

ABSOLUTE MAXIMUM RATINGS GridiResistors.% ie saan 575 1180 0 
Grd Current Uk Ak eee ee 1.4 .75 Adc 

DC PUATELVOLTAGE* iy tae 12,000 VOLTS pein Gis voltae a ee pe ae ¥ 
Calculated Driving Power! .... 

DC GRID VOLTAGE 4.0) cee -2000 VOLTS Beinn merit Dake Bas aaa samen 

DGGRID' CURREN Tie cin (ashen ees 1.5 AMPERES Piers DIGSiDat on eee 9.0 14 kW 

DEsRPEATEVGURREN ie aeaeeen eter emer 8.0 AMPERES Plate Output Powers .o 5 aa 51.0 64 kW 

PEATERDISSIPATIONG earn em iin nares 20.0 KILOWATTS Resonant Load Impedance..... 480.0 640 Q 

GRIDEDISSIPATHON Meets emcee esi 750 WATTS 1. Approximate value. 

PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION 

AMPLIFIER-GRID DRIVEN Class C Telephony 

(Carrier Conditions) Plate: Voltage). eo ee eye a 6500 Vdc 
Grid‘ Voltageuis. Sau-poiseen err ea iain Memes -1300 Vdc 
Plate. Currentitueisieaer siamese cece cee 5.0 Adc 

BBSOLUTE MAXIMUM AVMINGS Grid ‘Current Whoa eae eee eae 900 mAdc 
Peak’ rf Grid \Voltanetaws a vane 1660 v 

DC PLATE VOLTAGE ........... 6500 VOLTS Calculated Driving Power.........- 1500 W 

DGAPEATE, GURREN gece cera riememenne te 5.5 AMPERES Plate ‘iInputy Power Wt cree e srt eae 32.5 kW 

PEATE: DISSIPATION tcc ea ee re 13.0 KILOWATTS Plate DisSsipationnaes a teeeneokies ke ane 5.0 kW 

GRID  DISSIPATIONZ ees eee eee 750 WATTS Plate Output, POWetieee i ae eee 27.5 kW 
Resonant Load Impedance.......... 610 Q 

1. Corresponds to 20 kW at 100% sine-wave modulation. 

2. Average, with or without modulation. 1. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER OR Zero-Signal Plate Current............ 2.0 Adc 

MODULATOR Class AB, Grid Driven Max. Signal Plate Current............ 14.8 Adc 

(Sinusoidal Wave) Max. Signal Grid Current!............ 1.26 Adc 
Peak afsGrid. Voltage2).#. . sc. = atone 640 v 

ABSOLUTE MAXIMUM RATINGS (per tube) Driving Power .....-. De Pe erm EL Pec 800 W 
Max. Signal Plate Dissipation ......... 30.2 kW 

DGIFLATE VOETAGE seine acreeeenens 8000 VOLTS PlatesOutput Powetueaaci ane oan ae 80.0 kW 

DGsPEATE*GURREN Tie. satncn eens 8.0 AMPERES Load Resistance (plate to plate) ....... 1140 Q 

PLATE. DISSIPATION Wie. sorte eee 20.0 KILOWATTS 

GRIDEDISSIPATION Sieameasusecnstecmaeem or: 750 WATTS 

TYPICAL OPERATION (Two Tubes) 
1. Approximate value. 

Plate: Voltages tne tatiana eee 7500 Vdc 2. Per Tube. 

Grid Voltage (din. kta eee ere es ee ee -380 Vdc 3. Adjust to give stated zero-signal plate current. 
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NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate voltages 
is assumed. If this procedure is followed, there will be little variation in output power when the tube is 
changed, even though there may be some variation in grid current. The grid current which results when the de- 


sired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the re- 
quired bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


eater Gutrentiat.1O.UsVOlIS > ote. 6 ont. es wes 


SR Po at eke chs al ee yen mee eee ete £52 Lose 


Interelectrode Capacitances! (grounded cathode connection) 
OFA cones a te Beet Ae te dg ks Bg eS hn eA oe eine Aint ot Scere Crd soo | Remi fo mt 206 6) 5) 


eri MEE een te eee tare ae ate. oc oe. each istenn a 


we ohne kale ree cies eneltemema ety mae OO M25 O07 (Diy 


NE ee Ral tes tos Ge ee) Seis s/n os she wyrie wisteys lave ieteres oO.0) °48.0 ) pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


COOLING - The maximum temperature rating for 
the external surfaces of the 3CX20,000A3 is 
250°C. Sufficient forced-air flow must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air flow re- 
quirements to maintain core temperature at 225°C 
in 50°C ambient air are tabulated below. These 
data are for air flowing in the base-to-anode di- 
rection, and the pressure drop figures shown are 
for the tube /socket /chimney combination. 


BASE-TO-ANODE AIR FLOW 


[__[ Seatevet_ [10,000 Feet 


Plate * Pressure Pressure 
Dissipa-| Air Flow] Drop In. |} Air Flow | Drop In. 
tion (CFM) H20 (CFM) H20 
(watts) 


10,000 320 1.0 464 
15,000 625 3.0 910 
20,000 1010 6.0 1475 


* Since the power dissipated by the filament represents 
about 1680 watts and since the grid dissipation can, 
under some conditions, represent another 750 watts, 
allowance has been made in preparing this tabulation 
for an additional 2430 watts dissipation. 


The blower selected in a given application must 
be capable of supplying the desired air flow at a 
back pressure equal to the pressure drop shown 


above plus any drop encountered in ducts and 
filters. 

At other altitudes and ambient temperatures, the 
flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pres- 
sure differential must be determined individually 
in such cases, using rated maximum temperatures 
as the criteria for satisfactory cooling. 


ELECTRICAL 


FILAMENT/CATHODE OPERATION - The fila- 
ment voltage should be maintained within 5% of 
the nominal 10.0 V value, and for consistent 
tube life even closer control is advised. For 
most services the filament voltage may be less 
than the nominal 10.0 V for extended life. The 
exact value about which to control should be 
determined by experiment in any given service. 


GRID OPERATION - The grid dissipation 
rating of 750 watts must not be exceeded. For 
the convenience of industrial heating operators a 
maximum grid current of 1.5amperes is specified. 
This provides reasonable assurance that the 750 
watt rating is not exceeded. 


PLATE OPERATION - Allowable anode dissi- 
pation depends on provision of sufficient cooling 
air for the temperature and altitude environment. 
Anode dissipation will vary widely with load 
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changes in industrial heating service. It is im- 
portant that the power level be adjusted so that 
under no condition of the load cycle does the 
anode dissipation exceed the level established 
by the available cooling air. When power tubes 
are operated in parallel, provision should be 
made to meter plate and grid currents individually. 
It is good practice also to provide separate plate 
current or cathode current overload relays when 
tubes are operated in parallel. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 3CX- 
20,000A3, are specifically designed to generate 
or amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


HIGH VOLTAGE - Normal operating voltages 
used with the 3CX20,000A3 are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuitx and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 3CX20,000A3, opera- 
ting at its rated voltages and currents, is a poten- 
tial X-ray hazard. Only limited shielding is af- 
forded by the tube envelope. Moreover, the X-ray 
radiation level can increase significantly with 


aging and gradual deterioration, due to leakage 
paths or emission characteristics as they are af- 


4 


fected by the high voltage. X-ray shielding must 
be provided on all sides of tubes operating at 
these voltages to provide adequate protection 
throughout the tube’s life. Periodic checks on the 
X-ray level should be made, and the tube should 
never be operated without adequate shielding in 
place when voltages above 10 kilovolts are in 
use. Lead glass, which attenuates X-rays, is 
available for viewing windows. If there is any 
doubt as to the requirement for or the adequacy of 
Shielding an expert in this field should be con- 
tacted to perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
Structed test fixtures which effectively shield 
all external tube leads from each other and elim - 
inates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
Capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
Shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance ‘with Standard RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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MADE IN UDA. 
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we OY 
Pe oe AA 
e3 
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DIMENSIONAL DATA 
| MIN. | MAX. | REF || wn | max | REF 
fA | = = J =) 18000 || - = | - = 120400) 
[B_ 0855 |0.895 | -- |{ 21.70] 2270[ - -_| 
Cc _lo720 |o76o | -- | i830] 19307 - - | 
DENCE CE a | Ee a 
pese StS 34) 3/173" wees | 87958 BOSON deem 
LE 3792913832 ‘| vate | 9632597330] meee 
FP N= GS | ad 
ly loise | -- | -- || 477] - - | - - | 
[Mm [3800 |4150 | - - |[ 9650 [io500T - - | 
IN| - - | -- 13.200 || - - | - - | 8128 
PEERS RET [TeKeece | Mam MET Ie) 
IR_|oss6 {1.050 | - - |{ 2510 | 2670] - - | 
is |- - | - - [5000 ||: - - | --  }12700] 
i bel Re Gee Bees 
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-2.26) CONTACT SURFACES: 


1. REE DIMS. ARE FOR INFO. ONLY 
== “ARE NOT REGO. FOR INSPECTION 


ANODE 


DO NOT CONTACT 


GRID 


FILAMENT 
———— DO NOT CONTACT 
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3CX20,000H3 


MEDIUM-MU 
INDUSTRIAL TRIODE 


The 3CX20,000H3 is a ceramic insulated medium-mu power triode with 
terminals arranged for direct mounting in industrial heating equipment with- 
out the use of a socket. The 3CX20,000H3 is recommended for use as an 
industrial oscillator in the LF to lower VHF range (30 KHz to 90 MHz). 
This triode is also recommended for the AM broadcast service as a modu- 
lator, modulated rf stage, or as a linear amplifier. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Filament: Thoriated Tungsten 


WE SS aN PEAS rg Obes Foygmrt fice O ice Phas top Sak cane oe 1OL0t05.V 

erent aAta lO, VOLISS «) vachisede torerenaitee elle Nts nieve 160 A 
Direct Interelectrode Capacitance (grounded cathode) 2 

OE oie RR eA, a ee 70.0 pF 

eee N ch vagaries ules Se Pe Meee oete ta, ogee al eae, Moogal sc ose hates PERT ANT 

PRCT etme treet cs eu hete ts este eters te We lotaiet teak Cant 's <a’ One Ces do-n0 55 « 43.0 pF 
Frequency of Maximum Rating: 

Sa Waseent miners raat av Secale waive ters Geeks egee te: ce Mel aitaleUiesiay aan 90 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 


MECHANICAL 
Overall Dimensions: 
PenrumNOmMnc Mdinoutlament leads). ..< 6 <ce weens «= sVelehe valet a cpckat< 10.60 in: 269.2 mm 
Prete ewe dP Rete Pua en oa lolol a ggin a ar cobs s Potettee Brey ames 8.00 in; 203.2 mm 
DLCRDy rt OTM BM TEN eR NoMa e ol Geis bale “oles fe" elcs Tana. ase aa aen sara. cust wae as 20;0;1b; 9eleer 
SCS RTE ORR ERT IG CREEPS Ror Pann es Ro en PRR PSR Pee OREN ys Vertical, anode up or down 
Maximum Operating Temperature: 
ceoMT EMCI Lea LS s Mee rat ae atte tet lial ai ctiel( anid, , « hohuns Lemeuacetnes lean match i uae: ohaice teh ocoirs 25026 
PEON MOOLC CME ata Merman 5 cele tes Ve we atic ta tore tel eh cs omar eter sla es Mies me eee tele 8 250°C 
CORE a) oS OM ese Mein Urs e oh ce vss oie ascie’ cise nko eh SMUT aber van be yndiavseis icy ilar osed e's Forced air 
SE, oa tN Aa le Or ASE RN IMEnS at OP i ee aon mia Ser ugar iar Flexible filament leads 
(Effective 5-1-71) © _ by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


3€X20,000H3 


RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 
OSCILLATOR 
Class C Telegraphy, or Industrial Oscillator Protea MOtAGG iets a) she ceh oben aS 7500 10,000 Vdc 
(Key-Down Conditions) GridaVOltage:. a weer os eee ee ee -800 -900 Vdc 
RIAtEVGlirrentee Men con. temerity vac ere ee 8.0 7.9 Adc 
ABSOLUTE MAXIMUM RATINGS Gr Caurreanthe to snl tee ae ae 1.4 .75 Adc 
Pane rharid Voltage sy ae ee ce 1200 1270 v 
DG. PEATEV OLTAGEW ieee 12,000 VOLTS Calculated Driving Power1....... 1670 960 W 
DG.GRIDAVOLTAGE eee -2000 VOLTS Platevinput:Rower sie esakee ae ae 60 78 kW 
DGAGRIDV@URREN Tie eee 1.5 AMPERES PlatevDiSsipatloninaanen sistance arent 9.0 14.0 kW 
DGPEATE-GURRENT.  sulecn oe 8.0 AMPERES Plate Outputsrowehee ete tei aeeene 51.0 64.0 kW 
PLATE DISSIPATION ....5%.. . 20.0 KILOWATTS Resonant Load Impedance........ 480 640 0 
GRIDEDISSIRAUIONG 2) a. ae sie 750 WATTS 1. Approximate value. 


reer ee SE SE aT TE PE SS SS ES SESS SS SSS IS 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION 

AMPLIFIER-GRID DRIVEN 

Class C Telephony (Carrier Conditions) PIALO*VOITAQE tine iets! selon ean ee ee 6500 Vdc 
Grid’ Voltage. 2) "S470 owe, sana aa =-1300 Vdc 

ABSOLUTE MAXIMUM RATINGS PIBtesCUurrent ele Se ee tee eee 5.0 mAdc 
GuidsCurrentiie sulci eet eee 900 mAdc 

DEIPEATERAVOLTAGEsw. see eee 6500 VOLTS Peak rf Grid Voltage | otitihe le tee eet bis cer tems 1660 v 

DC GRIDMOLTAGES i nin «o-oo bs -2000 VOLTS Calculated Driving Power............ 1500 W 

DG PEATESCURRENT Yas 2 acne. cece 5.5 AMPERES Piateninnut) POWerg. sae ie, saan sien ete 32.5 kW 

PLATE DISSIPATION) oi. sts 13,0 KILOWATTS." Plate'Dissipation...............0) 5.0 kW 

GRID DISSIPATION? ......... 750 WATTS Plate:OutputsPowery ae 6 bo oo ek 27.5 kW 
Resonant Load Impedance............ 610 Q 


1. Corresponds to 20,000 watts at 100% sine-wave 
modulation. 
2. Average, with or without modulation. 1. Approximate value. 


A ES AE SATE ASSES ENE ARRAS ESP ST SEIS EF TEE NT BS TS TT OP PRL SP SE ST A SS PES AED ET DRE IP SEE SSE GDI SE ESS SE 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 
BUTT OR PI | 7500 Vd 
F . F F ate OMAGE Po. crt) ee aOR, «0. me oe ee c 

Gipse 22, tetid Driven deinueolial Neve) Grid Voltagel/ 3) eee eee eee hs eee -380 Vdc 
Zero-signal Plate’Gurrent-.). = ee «cn. ee 2.0 Adc 

ABSOLUTE MAXIMUM RATINGS (per tube) Max; Signal Plate Current .........-... 14.8 Adc 
Max? StonalGrid Current }; ig ora aie 1.26 Adc 

DG PLATE VOLTAGElSs 2. ae 8000 VOLTS dos af Sou Voltages aah Se out Saveta tet peety ste ve 

Bet i a Se 8.0 AMPERES AVG OVVGI Eo ecg Wor nl cette Melina inant atnce aoan Caen canes 

ibis cask 20.0 y ar Max. Signal Plate Dissipation ........... 30.2 kW 

PLATE DISSIPATION ......... 0 KILOWATTS Flate:Output Power 24.05 422, eee eee ee ee 80.0 kW 

GRID DISSIPATION). ..eac-. tea 750 WATTS Load Resistance (plate to plate).......... 21407) 
2. Per Tube. 

1. Approximate value. 3. Adjust to give stated zero-signal plate current 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when 
the desired plate current is obtained is incidental and varies from tube to tube. These current variations 

cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 

current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to 
obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Hester 7c Ulren batelU;U) VOLTSiz.c esaetene nee sce 
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Interelectrode Capacitances!(grounded cathode connection) 


Or ee ee tat oe eee e@ @ ek ae Set A ek Wa) 


we Ens. . oe te 11525) Alb Ree 

fr tee Beaty ache te 05,0.. 97 5 Ce 
neat ana ae Sea i a 2.00 2.60 pF 
EGA Re ae 38.0 48.0 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CX20,000H3 is intended for 
direct mounting in the equipment. It may be sup- 
ported by the anode cooler or by the grid term- 
inal flange. It must be mounted vertically, base 
up, or base down. The filament terminals are 
flexible leads approximately eight and three 
quarter inches in length. At higher operating 
frequencies it is suggested that the RF return to 
the filament be made to one or both of the heavy 
filament rings by suitable clamps. In circuits 
where circulating current may be large it is pos- 
sible to make the grid connection through a wide 
strap bolted to one or more of the 4 inch holes 
in the grid flange. 


COOLING - The maximum temperature rating 
for the external surfaces of the 3CX20,000H3 is 
250°C. Sufficient forced-air flow must be pro- 
vided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic/metal seals below 250°C. Air 
flow requirements to maintain core temperature 
at 225°C in 50°C ambient air are tabulated 
below. These data are for air flowing in the 
base-to-anode direction. 

The anode cooling air table assumes that the 
3CX20,000H3 will be mounted in an enclosure 
with cooling air flowing into the enclosure and 
being exhausted through the anode cooler. If the 
air flow is reversed, that is, flow from the anode 
toward the base, approximately 20% additional 
air flow should be provided as indicated by 33% 


higher pressure drop across the anode cooler. 


Approximately 100 CFM of air should be directed 
from a 1-% inch diameter nozzle into the base 
of the tube to cool the filament terminals. 


BASE TO ANODE AIR FLOW 


Plate * Pressure Pressure 
Dissipa- |Air Flow | Drop In. | Air Flow | Drop In. 
i (CFM) W.C. (CFM) W.C. 


320 0.9 464 Lal! 
625 Ze 910 2.8 
1010 4.3 1475 5.8 


* Since the power dissipated by the filament repre- 
sents about 1680 watts and since the grid dissipa- 
tion can, under some conditions, represent another 
750 watts, allowance has been made in preparing 
this tabulation for an additional 2430 watts dissi- 
pation. 


The blower selected in a given application must 
be capable of supplying the desired air flow at 
a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures, the 
flow rate must be modified to obtain equivalent 
cooling. The flow rate and corresponding pres- 
sure differential must be determined individ- 
ually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT/CATHODE OPERATION - The 
filament voltage should be maintained within 
5% of the nominal 10.0 V value, and for con- 
sistent tube life even closer control is advised. 
For most services the filament voltage may be 
less than the nominal 10.0 V for extended life. 


30X20 ,000H3 


The exact value about which to control should 
be determined by experiment in any given ser- 
vice. 


GRID OPERATION - The grid dissipation 
rating of 750 watts must not be exceeded. For 
the convenience of industrial heating operators a 
maximum grid current of 1.5 amperes is speci- 
fied. This provides reasonable assurance that 
the 750 watt rating is not exceeded. 


PLATE OPERATION - Allowable anode dissi- 
pation depends on provision of sufficient cool- 
ing air for the temperature and altitude environ- 
ment. 

Anode dissipation will vary widely with load 
changes in industrial heating service. It is im- 
portant that the power level be adjusted so that 
under no condition of the load cycle does the 
anode dissipation exceed the level established 
by the available cooling air. 

When power tubes are operated in parallel, pro- 
vision should be made to meter plate and grid 
currents individually. It is good practice also to 
provide separate plate current or cathode cur- 
rent overload relays when tubes are operated in 
parallel. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray Capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
Structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 
tance values which will exist in any normal 
application. Measurements should be taken with 


the socket and mounting which represent ap- 
proximate final layout if capacitance values 
are highly significant in the design. 


HIGH VOLTAGE - Normal operating voltages 
used with the 3CX20,000H3 are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not 
be bypassed or ‘‘cheated’’ to allow operation 
with access doors open. Always remember that 
HIGH VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating 
at voltages higher than 10kilovolts produce pro- 
gressively more dangerous X-ray radiation as 
the voltage is increased. The 3CX20,000H3, op- 
erating at its rated voltages and currents, is a 
potential X-ray hazard. Only limited shielding 
is afforded by the tube envelope. Moreover, the 
X-ray radiation level can increase Significantly 
with aging and gradual deterioration, due to 
leakage paths or emission characteristics as 
they are affected by the high voltage. X-ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube’s life. Periodic 
checks on the X-ray level should be made, and 
the tube should never be operated without ade- 
quate shielding in place whenvoltages above 10 
kilovolts are in use. Lead glass, which attenu- 
ates X-rays, is available for viewing windows. 
If there is any doubt as to the requirement for or 
the adequacy of shielding, an expert in this 
field should be contacted to perform an X-ray 
Survey of the equipment. 

Operation of high-voltage equipment with in- 
terlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious X- 
ray exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 
MHz, most of the energy will pass completely 
through the human body with little attenuation 
or heating effect. Public health agencies are 
concerned with the hazard, however, even at 


these frequencies, and it is worth noting that 
some commercial dielectric heating units actu- 
ally operate at frequencies as low as the 13 and 
27 MHz bands. 

Many EIMAC power tubes, such as the 3CX- 
20,000H3 are specifically designed to generate 
or amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 


3CX20,000H3 


Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 


DIMENSIONAL DATA 


(3 


roe ae 
| MIN. | MAX. | | REF | | MIN. | MAX. | | REF. | 
feAulaeoaen|idiests [B00u | a0 eno ce 
Te | oss | oes | -- || e170] e270] -- | 
3.270 | -- |[ e200 | 8300] -- | 
TF [5.030 | 5.090 | -- ||12800| 128.70] _-- 
[aH |10.530: |.0:700) |ace=o. | [ts.500] 17.06) ae 
Oe eer ee Pa 
Tw | 3.800 | 4.150 | -- || 9650 [10500] -- | 
process) [ENE fice 4000 |/es> | eaeNn IB OOM 
Pa -____}10.000]{_--_|_--_}254.00] 
© cra 3 
oo calle 
= rab: sesat 
PAD 


NOTES. 
LREF DIMS. ARE FOR | 


LREF _DIMS. ARE FOR_INFO, ONLY &_ 
ARE NOT REQD. FOR INSPECTION 
PURPOSES. 


2. (%*) CONTACT SURFi 
S.ALL DMS. IN INCHES 


ANODE 


AIR 


DO NOT CONTACT 


GRID_FLANGE 


FILAMENT LEADS 
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The Eimac 8161/3X2500A3 is a medium-mu, forced-air-cooled, external-anode 
transmitting triode with a maximum plate-dissipation rating of 2500 watts. Relatively 
high power output as an amplifier, oscillator or modulator may be obtained from this 
tube at low plate voltages. A single tube will deliver a radio-frequency output of 7500 
watts at 4000 plate volts at frequencies up to 110 Mc., as well as at lower frequencies. 

The tube has a rugged, low-inductance cylindrical filament-stem structure, which 
readily becomes part of a linear filament tank circuit for V.H.F. operation. The grid 
provides thorough shielding between the input and output circuits for grounded-grid 
applications and is conveniently terminated in a ring between the plate and filament 
terminals. The 8161/3X2500A3 may be installed or removed without the aid of tools. 

The approved Federal Communications Commission rating for the 8161/3X2500A3 
is 5000 watts of carrier power when used as a plate-modulated amplifier and 1250 
watts of carrier power when used as a grid-modulated or linear amplifier. 


GENERAL CHARACTERISTICS 


_ Bibl 
3X2500A3 


MEDIUM MU TRIODE 


ie 
‘ea 


<= 


MADE IN USA 


(Effective 11-20-62) Copyright, 1962 by Eitel-McCullough, Inc. 


*Approximate values. 


Indicates change from sheet dated 1-1-6] 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - : - . : - - : - - 7.5 volts 
Current . Se Cd hn oe ee ae aren) akin 49 54 amperes 
Amplification Factor : - - : : - : - - 19 26 
Direct Interelectrode Capacitances 
Grid-Plate . : : : : - : - - 16.8 23.2 uuf 
Grid-Filament : - : - - : - shy: 40.2 uuf 
Plate-Filament - : . : : : - ° 0.6 1.2 uuf 
Transconductance (l,—830 ma., E,=3000 v.) . - - - 20,000 umhos 
Highest Frequency for Maximum Ratings : - : . : 75 me 
MECHANICAL 
Base - - - . - - : : . - . - - - - - - - - - : See drawing 
Mounting” - : - . - : - : : : - - : : - : : - Vertical, base down or up 
Cooling : - 2 * = = = : - : - : - - - - - - - Forced air 
Maximum Anode eh Core and Seal Temperatures : - = . - “ . - : - 5 S75 CaS 
Maximum Over-All Dimensions: 
Length : < . ° - - - : - - : - - - - : : - 8.6 inches 
Diameter - : . - : - - - : - - - . - - : - - 4.16 inches 
Net Weight : : : . - . - : - - : : - - - : - 6.25 pounds 
Shipping Weight Taverads) aad pathy ea hh ae - - ee ra ON are, 17 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 75 Mc. per tube) 
D-C Plate Voltage : - - - - 4000 5000 6000 volts 
OR OSCILLATOR pat 
- ate Current - - . - - - 25 2.5 2.08 amps 
(Conventional Neutralized Amplifier—Frequencies below 75Mc.) D-C Grid Voltage a res - —300 —450 500 volts 
Class-C FM or Telegraphy (Key-down conditions, per tube) D-C Grid Current* - SA) PAN epee 245 265 180 ma 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - 580 750 765 volts 
D-C PLATE VOLTAGE - - - - : - 6000 MAX. VOLTS Driving Power* - - - - - - 142 197 136 watts 
D-C PLATE CURRENT mip bee ues hg se Be Pa 2.5 MAX. AMPS Grid Dissipation* NO eh Sey" eciee 68 78 46 watts 
PLATE DISSIPATION - ~ : 2500 MAX. WATTS Plate Power Input - - - + - 10,000 12,500 12,500 watts 
b PLATE COOLER CORE TEMPERATURE - - - - 175 MAX. °C Plate Dissipation - - - - - - 2500 2500 2500 watts 
GRID DISSIPATION ¢ = Z : 150 MAX. WATTS Plate Power Output - - - - - - 7500 10,000 10,000 watts 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (110 Mc., per tube) 
Grounded-Grid Circuit D-C Plate Voltage’, | >) "eA © bree) eeupee® |e 3700 4000 volts 
Class-C FM Telephony D-C Grid Voltage - - - - - - - —450 —500 volts 
MAXIMUM RATINGS (F encies perresn 75 and 110 Mc.) 
D-C PLATE VOLIAGE Pith SMe) = 4000 MAX. VOLTS D-C Plate xGurrent ) (-) eh =o Waly ef ose 18 ea emps 
D-C PLATE CURRENT - - : : - . 2.0 MAX. A : . 
D-C GRID CURRENT Bed Ab: ka lbis 200 MAX, MA D-C Grid Currpat® 5 oatt = fs Feil = fe 190 190 ma 
PLATE DISSIPATION - bh td 2500 . DrivingPowectammc iis minet a 6 bose sultan a 
PLATE COOLER CORE TEMPERATURE ati eat 175 MAX. °C eget Aes [500 | eee 
GRID DISSIPATION” - - 7 - 150 MAX. WATTS Useful Power Output - - - - - - > 6850 7500 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 75 Mc., per tube) 
AMPLIFIER DG relate eR eaet ies, *rhiilebe Ah = le. 5 +. 4000 ( 4500) , (S000 as 
- ate Current - - - 1.67 1.47 .25 amps 
' : eal ‘ D-C Grid Voltage - - - - - - —450 —500 —550 volts 
(Conventional Neutralized Amplifier Frequencies below 75 Mc.) D.C Grid) Current* 4 re) te : ; 180 140 150 ma 
Class-C Telephony (Carrier conditions, per tube) Peak R-F Grid Input Voltage* - ig 685 715 760 volts 
MAXIMUM RATINGS Driving Power* .- - = - - - - 125 100 115 watts 
D-C PLATE VOLTAGE - . . - - - - 5000 MAX. VOLTS Grid Dissipation* - - - - - - 43 30 32 watts 
D-C PLATE CURRENT - - - - - - 2.0 MAX. AMPS Plate Power Input - . - - - - 6670 ©6615 6250 watts 
PLATE DISSIPATION” - - - - 1670 MAX. WATTS Plate Dissipation - - - - - - 1670 1315 950 watts 
> PLATE COOLER CORE TEMPERATURE - - - 175 MAX. ° C Plate Power Output - - - - - . 5000 5300 5300 watts 
GRID DISSIPATION” - . - - 150 MAX. WATTS 


—_ 3X2500A3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 
MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS 
D-C PLATE CURRENT - - - 2.5 MAX. AMPS 
PLATE DISSIPATION - 2500 MAX. WATTS 
GRID DISSIPATION - - - 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 
D-C Plate Voltage - - - - 4000 5000 6000 volts 


D-C Grid Voltage! - - - - = —150 —190 —240 volts 
Zero-Signal D-C Plate Current - - - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current - : - 4.0 3.2 3.0 amps 
Effective Load, Plate to Plate - - = 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power* - - - 340 230 225 watts 
Max-Signal Nominal Driving Power* <= 170 115 113 watts 


Max-Signal Plate Output Power 
*Approximate values. 
1Adjust to give listed zero-signal plate current. 


11,000 11,000 13,000 watts 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling—-Forced-air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 175° C. Al- 
though the air requirements stated below are sufficient 
to maintain rated tube temperatures under many con- 
ditions, air in excess of the amounts shown will usually 
result in longer tube life. At ambient temperatures 
higher than 20° C., at high altitudes, and at operating 
frequencies above 30 megacycles, additional air flow 
must be provided. In all cases, tube temperatures are 
the criteria which govern air requirements. Surface 
temperatures may be measured conveniently with the 
aid of temperature-sensitive paints. 


Anode-to-Base Air-Flow 


Fa Sa | 
Plate 
Dissipation | Air-Flow Pressure Drop Air-Flow Pressure Drop 
Wats! Birches H,0) 
2000 58.5 0.8 85.5 1.15 
2500 85.5 1.6 125 a 


Base-to-Anode Air-Flow 


tet 
Plate 
Dissipation | Air-Flow Pressure Drop Air-Flow Pressure Drop 
tyyars) 
2000 35.5 0.25 ey 0.35 
2500 42 0.5 61.5 0.75 


Under the same conditions, a minimum air-flow 
rate of 6 CFM directed into the filament-stem structure 
between the inner and outer filament terminals is re- 
quired to maintain the base seals below 175°C. 


Simultaneous removal of all power and air (as in 
the case of a power failure) will not ordinarily injure 
the tube, but it is not recommended as a standard 
operating practice. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Op- 
eration” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate-supply voltage for the 
3X2500A3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Op- 
eration” for the power output desired. 

In Class-C FM or Telegraphy service a 0.1 —henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high-voltage plate-supply capacitor to offer protec- 
tion from transients and surges. In plate-modulated 
services where a plate-modulation transformer is used 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3X2500A3 must never exceed 150 watts. Grid 
dissipation is the product of d-c grid current and peak 
positive grid voltage. 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating under 
any condition of loading. 


In VHF operation, particularly above 75 Mc., the d-c 
grid current must not exceed 200 ma. under any con- 
ditions of plate loading. With lightly loaded condi- 
tions the grid driving power should be reduced so that 
the grid current does not exceed one-tenth of the plate 
current. 


> Indicates change from sheet dated 1-1-6] 
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ANODE 


ttt eese O10 DIA. 
1.500 O10 DIA. 


3.000 + O1IO-—= DIA. 


NOTE | 

040" MAXIMUM _RUNOUT OF 
GRID CONTACT RFA 
WIT P| 

DETERMINED BY ANODE 
AND OUTER FILAMENT 
CONTACT SURFACE. 


NOTE 2 
025" MAXIMUM _RUNOUT OF 
INNER FILAMENT CONTACT 
SURFACE WITH RESPECT TO 
DIMENSIONS TO OUTER FILAMENT 
IN INCHES CONTACT SURFACE. 


BOTTOM VIEW 


REMOVABLE GRID 
CONNECTOR WITH 
SPRING FINGERS 
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CONNECTORS FOR 
FILAMENT TERMINALS 
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RF CIRCUIT 


TYPICAL TUBE CONNECTORS AND STEM COOLING 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 
the typical Class C operating conditions shown on the first page 
under 4000, 5000 and 6000 volts respectively. 
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Printed in U.S.A, 839 


8251 
3X2500F3 


MEDIUM-MU 
TRIODE 


The Eimac 8251/3X2500F3 is a medium-mu, forced-air cooled, external-anode 
power triode intended for amplifier, oscillator, or modulator service. It has a maxi- 
mum plate-dissipation rating of 2500 watts and is capable of high output at relatively 
low plate voltages. A single 8251/3X2500F3 will deliver a radio-frequency plate 
power output of 7500 watts at a plate voltage of 4000 volts. 

The tube is equipped with flexible filament and grid leads which simplify sock- 
eting and equipment design for industrial and communication frequencies below 30 
megacycles. 

The approved Federal Communications Commission rating for the 8251/3X2500F3 
is 5000 watts of carrier power when used as a plate-modulated amplifier and 1250 
watts of carrier power when used as a grid-modulated or linear amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage . - - - . - : - - - - 7.5 volts 
Current - - - - - . - - - - 49 54 amperes 
Amplification Factor - - - - . - - “ - - 19 26 
Direct Interelectrode Capacitances: 
Grid-Plate_ - - - : . : - . . - 16.8 23.2 uuf 
Grid-Filament . : : . - : . . - 29.2 40.2 uuf 
Plate-Filament - : . - . - . < - 0.6 Tez uuf 
Transconductance (lp—830 ma., E,=3000 v.)_ - - - . - - 20,000 umhos 
oe) Highest Frequency for Maximum Ratings - . - - . - - - - 30 me 
ales 
Base - - - - - - - - - - - - See outline drawing 


Mounting” - . - - - - - - . - - Vertical, base down or up 
Maximum Anode Chalet Core and Seal Temperatures - z 2 = 4 : 2 175256 
Cooling - - - - - - - - - 2 - - - - Forced air 
Maximum Over-All Dimensions: 
Length (Does not include filament connectors) - = - : E S = - : = - a 8.6 inches 
Diameter - - = - - = - - - 3 - 4 : 2 - : = - - 4.16 inches 
Length of Filament Connectors - - - - - = = = - : 3 - - = = = : 7 inches 
Net Weight . - = - - es . - = - - - y= - - : - - 7.5 pounds 
Shipping Weight (Approximate) - - - - - - - : - . - : - - - - 17 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 30 Mc) 
ate Voltage - - sll eue volts 
OR OSCILLATOR D-C Plate Current - - - - - - 2.5 2.5 2.08 amps 
: . + pe D-C Grid Voltage - - - - - —300 —450 —500 volts 
Conventional Neutralized Amplifier, a AGRE TaCe is 1 oe ouean Ee meen nanseatone np 
Class-C FM or Telegraphy (Key-Down Conditions) Peak R-F Grid Input Voltages == 580750765 voll 
MAXIMUM RATINGS Driving Power* - =e ee i ee 42 197 136 watts 
D-C PLATE VOLTAGE - - -  - 6000 MAX. VOLTS Ce Oa Re Te gene, fyerce (ro OU eens 
Plate Input Power - - - - - 10,000 12,500 12,500 watts 
D-C PLATE CURRENT - - - - 2.5 MAX. AMPS Plate Dissipation - - - - - - 2500 2500 2500 watts 
PLATE DISSIPATION - - - - 2500 MAX. WATTS Plate Output Power - - - - - = 7500 10,000 10,000 watts 
GRID DISSIPATION - - - 150 MAX. WATTS *Approximate values. 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION SEAL aaa below 30 Mc) 
D-C Plate Voltage - - - - - 4000 4500 5000 volts 
AMPLIFIER D-C Plate Current - - - - - - 1.67 1.47 1.25 amps 
. . +t D-C Grid Voltage - - - - - —450 —500 —550 volts 
Conventional Neutralized Amplifier, Se ee ite ee ee a on 
Class-C Telephony (Carrier Conditions) Peak R-F Grid Input Yousas ss e685 715 760 volts 
MAXIMUM RATINGS Driving Power* - -ers es aaa 25. 100 115 watts 
. i be i Grid Dissipation* - - - . - - 43 30 32 watts 
08 a ono Mande aes ie Nees Plate Input Power - . - - - - 6670 6615 6250 watts 
, : . : : : s Plate Dissipation - - - - - - 1670 1315 950 watts 
PLATE DISSIPATION - . : - 1670 MAX. WATTS Plate Output Power - - - - - - 5000 5300 5300 watts 


GRID DISSIPATION 


(Effective 12-5-62) Copyright 


1962 by 


150 MAX. WATTS 


Eitel-McCullough, Inc. 


*Approximate values. 


> Indicates change from sheet dated 5-27-59 


— 3X2500F3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS 
D-C PLATE CURRENT - - - - 2.5 MAX. AMPS 
PLATE DISSIPATION - - - - 2500 MAX. WATTS 
GRID DISSIPATION : - 4 - 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - - - 4000 5000 6000 volts 
D-C Grid Voltage? - - - - - —150 —190 —240 volts 
Zero-Signal D-C Plate Current - - - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current oe ac - 4.0 3.2 3.0 amps 


Effective Load, Plate to Plate . - 
Peak A-F Grid Input Voltage (per tube)* 
Max-Signal Peak Driving Power* -~ - 
Max-Signal Nominal Driving Power* - 
Max-Signal Plate Output Power -~— - 
*Approximate values. 

1Adjust to give listed zero-signal plate current. 


2200 3600 4650 ohms 
340 360 390 volts 
340 230 225 watts 
170 115 113 watts 

11,000 11,000 13,000 watts 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling—Forced-air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 175° C. Al- 
though the air requirements stated below are sufficient 
to maintain rated tube temperatures under many con- 
ditions, air in excess of the amounts shown will usually 
result in longer tube life, At ambient temperatures 
higher than 20° C and at high altitudes additional air 
flow must be provided. In all cases, tube temperatures 
are the criteria which govern air requirements. Surface 
temperatures may be measured conveniently with the 
aid of temperature-sensitive paints. 


Anode-to-Base Air-Flow 


sa [Sun ava NS UR od Fase 
Plate 
Dissipation } Air-Flow Pressure Drop Air-Flow Pressure Drop 
(Watts) 
2000 58.5 0.8 85.5 Hid 9 
2500 85.5 1.6 125 2. 


Base-to-Anode Air-Flow 


Plate 
Dissipation | Air-Flow Pressure Drop Air-Flow Pressure Drop 
(Watts) (CFM) (Inches H,O) (CFM) (Inches H,O) 


39.5 0.25 52 0.35 
42 0.5 61.5 0.75 


Under the same conditions, a minimum air-flow 
rate of 6 CFM directed into the filament-stem structure 
betv een the inner and outer filament terminals is re- 
quired to maintain the base seals below 175° C. 

Simultaneous removal of all power and air (as in 
the case of a power failure) will not ordinarily injure 
the tube, but it is not recommended as a standard 
operating practice. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Op- 
eration,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate-supply voltage for the 
3X2500F3 should not exceed 6000 volts. In most 


cases there is little advantage in using plate-supply. 


voltages higher than those given under “Typical Op- 
eration” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1-henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high-voltage plate-supply capacitor to offer protec- 
tion from transients and surges. In plate-modulated 
service, where a plate-modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3X2500F3 must never exceed 150 watts. Grid 
dissipation is the product of de grid current and peak 
positive grid voltage. 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating under 
any condition of loading. With lightly loaded condi- 
tions the grid driving power should be reduced so that 
the grid current does not exceed one-tenth of the plate 
current. 
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8238 
3X3000AI 


EITEL-McCULLOUGH, INC. 


S AN GVA RL OS ;) CiA it IF -@& RN PA 
LOW-MU 
TRIODE 
The Eimac 8238/3X3000A1 is a low-mu forced-air cooled power triode intended = 


for use as an audio amplifier or modulator. The maximum rated plate dissipation is 
3000 watts. 

Two 3X3000A1’s in class-AB, audio service will deliver up to 10 kilowatts maxi- 
mum-signal plate output power at 6000 plate volts without drawing grid current. 4 

The 3X3000A1 is provided with a low inductance, coaxial filament structure. A 4 3X3000A1 
water-cooled version, the 3W5000A1, rated at 5 kW plate dissipation, is also avail- $ 
able. aa MADE INUS.A. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage = = - = = = = = -©-= ©= = = = = 7.5 volts 
Current - === = = = = = = = = 49 54 amperes 
Amplification Factor - - - - - - - - - 4.4 5.6 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - = = = = = = = = - = aie uufd 
Grid-Filament- - - - = = = = - - = = 29 uufd 
Plate-Filament- - - = = = = = = = = = 2.5 uufd 
Transconductance (Ip = 1.0 amp., Ep = 3000.V) - - 11,000 umhos 
Maximum Frequency - - = = = = = = = = = = = = 75 Mc 
MECHANICAL 
em ee a ee ie ee ee lel CU lm Ce See outline drawing 
Mounting Position - = - = = = = = = = = = = = = = = = = Vertical, base down or up 
Pooling mm Re ee ee ee ee ee ee Me mh elhUmelhUue)dhUe Forced air 
> Maximum Temperatures: 
Grid and Filament Seals - - = = = = = = = = = = = = = = = = = = & 175°C 
Anode Cooler Core=- - = = = = = = = = = = = = = = = = = = = = & 250°C 
Maximum Diameter § == (“== me ee ee ee he l=) 6416 inches 
Braxtmovim: Heights fa") = ss a ae am mm I Pe ee Ver a ere 68,59 inches 
Penny ch UST my my eee ere ie a cee Sie re) he) Co ie a ee ee Pee =) 625 Rounas 
SPD Wele nt tos Sia he A ihre ies Pimms Tmt ites melt Tum Fates as) ea ee am 16 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes) 
OR MODULATOR Class AB, 
Class-AB, 
DC Plate Voltage - - - -=- 4000 5000 6000 volts 
MAXIMUM RATINGS (Per tube) DC Grid Voltage (Approx)* -860 -1080 -1300 volts 
Zero-Signal DC Plate Current 500 400 335 mA 


DC PLATE VOLTAGE 6000 MAX, VOLTS Max-Signal DC Plate Current 3.00 2.80 2.65 amps 
DC PLATE CURRENT 2.5 MAX,AMPERES Effective Load. Plate-to-Plate 2160 3320 4560 ohms 
PLATE DISSIPATION 3000 MAX. WATTS _ Peak AF Grid Input Voltage 


GRID DISSIPATION 50 MAX, WATTS (per tube) - - - - - 760 995 1250 volts 
Max-Signal Driving Power - 0 0 0 watts 
*Adjust to stated Zero-Signal DC Plate Cur- Max-Signal Plate Input 
rent. Can be expected to vary +15%. Effect- Power - - - - 12,000 14,000 16,000 watts 
ive grid-circuit resistance must not exceed Max-Signal Plate Dissipation 
200,000 ohms. (per tube) - - - - = 3000 3000 3000 watts 
Max-Signal Plate Output 
**At maximum signal without negative feed- Power - - = = = 6000 8000 10.000 watts 
back. Total Harmonic Distortion** 1.8 2.6 2.1 percent 


(Effective 2-18-63) © Copyright 1952, 1953, 1963 by Eitel-McCullough, Inc. Printed in U.S.A. > Change from data sheet dated 2-1-52 


— Smif 3x30008 


APPLICATION 


MECHANICAL 


Mounting: The 3X3000A1 must be mounted vertically with its base up or down at the convenience of the designer. 
The filament connections should be made through spring collets and care must be taken not to impart strain to 
the terminals or base assembly. 


The tube must be protected from severe shock and vibration during shipment and operation. 


Cooling: Sufficient forced air cooling must be provided to maintain seal and anode core temperature at 175°C 
or below. Air-flow must be started when filament power is applied and it is advisable to continue air-cooling for 
two minutes after all voltages are removed. 


The table below lists minimum air-flow requirements to maintain tube temperatures below 175°C with air flow- 
ing in both the base-to-anode and anode-to-base directions. This tabulation presumes air at 25° C and sea level. 
A separate supply of approximately six cubic feet per minute, directed into the filament structure is also re- 
quired to maintain rated filament seal temperatures. This is best accomplished using a small diameter insula- 
ting tubing directed into the stem between the filament seals. 


MINIMUM COOLING AIR-FLOW REQUIREMENTS 


BASE-TO-ANODE FLOW ANODE-TO-BASE FLOW 


ae oe AIR-FLOW PRESSURE DROP AIR-FLOW PRESSURE DROP 
(Wate) (CFM) (inches of water) (CFM) (inches of water) 


14 2 20 
37 : 61 
74 : 122 


An extra 425 watts have been added to these plate dissipation figures in preparing this tabulation, to com- 
pensate for grid and filament dissipation. 


Note: 


For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 


ELECTRICAL 


Filament: The rated filament voltage for the 3X3000A1 is 7.5 volts and should not exceed this value by more 
than five percent if maximum tube life is to be realized. Reduction of filament voltage to about 7.2 volts will 
actually enhance tube life and provision should be made for this adjustment where the lower emission can be 
tolerated. 


Grid Operation:The grid dissipation rating of the 3X3000A1 is 50 watts. This is the product of the peak positive 
grid voltage and average de grid current. When tubes are used in parallel in amplifier or modulator service, 
provision should be made for individual adjustment of bias voltage, in order to match the tubes. In practice, 
individual adjustment of drive voltage will not be necessary. 


Special Applications: If itis desired to operate the tube under conditions widely different from those given here, 
write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California, for 
information and recommendations. 


ANODE COOLER 


3X3000Al Snef — 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


MIN. MAX. 

4.093 | 4.156 

781 | .843 

3.625 

(A) 615 | 635 | 
1.490 | 1.510 


2.990 | 3.010 | 


(8) ‘812 | .937 
1.437 | 1.562 

.375 | .437 

4 4.125 


2.968 | 3.031 
(N) F 1.125 
1.187 | 1.437 
8.156 | 8.593 
687 | 812 


GRID (NOTE 1) TE 


FILAMENT 


inOlev2)——— 


NOTE: These dimensions 
reflect standard manufact- 
uring tolerances. Where 
they are to be made the 
basis of purchase speci- 
fications, they should first 
be checked with the factory. 


NOTES: 


1. .040 MAX. RUNOUT OF 
GRID CONTACT SURFACE 
WITH RESPECT TO AXIS 
DETERMINED BY ANODE 
AND OUTER FILAMENT 
CONTACT SURFACE. 


2. .025 MAX. RUNOUT OF 
INNER FILAMENT CONTACT 
SURFACE WITH RESPECT TO 
OUTER FILAMENT CONTACT 
SURFACE. 


— Smt 3x300081 


GRID VOLTAGE-VOLTS 


600 


EIMAC 3X3000A1 
TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
PLATE CURRENT 
— —— —GRID CURRENT 


400 


200 


200 


—400 


—600 


—800 


—1000 


—1200 


~1400 
. 0 1000 2000 3000 4000 5000 6000 


PLATE VOLTAGE-VOLTS 


TENTATIVE DATA 


3X3000A7 


HIGH-MU 
POWER TRIODE 


The Eimac 3X3000A7 is an external-anode power triode intended to be used as 
a zero-bias Class-B amplifier in audio or radio-frequency applications. Operation with 
zero grid bias offers circuit simplicity by eliminating the bias supply. In addition, f 7 


grounded-grid operation is attractive since a power gain of over twenty times can be 


obtained with the 3X3000A7. 


> 3X3000K7_ 


MADE IN U.S.A, 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten 
Voltage - - - . - - - - - - - . - 7.5 volts 
Current - - . - - - - - - - - - - 51 amperes 
Amplification Factor . . - - - . : - . - - - 200 
Interelectrode Capacitances: 
Grid-Filament - - - - - - - . . - - 38 uuf 
Grid-Plate : - - = : 2 = = a 2 24 euut 
Plate-Filament - - . - : - - - - - = 0.6 (uur 
Frequency for Maximum Ratings’ - - : - - - - - - - 75 Me 
MECHANICAL 
Base - - - - - - - . : - - - - - - . - - - - See outline drawing 
Operating Position - - - . - . - - . . - - - - - - Vertical, base up or down 
Cooling 2 2 2 : ° ° : - - - - - - - - - : - - - Forced air 


Maximum Operating Temperatures: 


Anode Core and Seals’ - - - - - - - - - - . - - - - - - 175°C 
Maximum Dimensions: 
Height - - - - - - : - - - - - - - - - - - - 8.6 inches 
Diameter - - - - - - - - - - - : - - - E - - - 4.16 inches 
Net Weight - - - - mw oe - - - - - shod oe : - - - - - - 6.25 pounds 
AF AMPLIFIER OR MODULATOR TYPICAL OPERATION, Two Tubes, 


Sinusoidal Wave 


CLASS-B, GRID-DRIVEN 


DC Plate Voltage’ - : - . - - 4000 volts 
MAXIMUM RATINGS (Per Tube] oe he gigs Penn Serre Challe 
ero-Sig ate Current - . . - 0.640 amps 
Peteole VOLTAGE ‘ ees ecto Max-Sig DC Plate Current - - - : - 4.00 amps 
DC PLATE CURRENT - . z z 7 2.5 AMPS Max-Sig DC Grid Current - - . - - 0.860 amps 
PLATE DISSIPATION - - - - . 3 KW Driving Power - - - - - - - 120 watts 
GRID DISSIPATION E 3 2 225 WATTS Peak AF Driving Voltage (per tube) - - - 185 volts 
Load Resistance, Plate-to-Plate - - - : 2200 ohms 
*Approximate Values Max-Sig Plate Output Power - - - - 11,000 wats 


(Effective 5-20-63) © Copyright 1963 by Eitel-McCullough, Inc. 
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RF LINEAR AMPLIFIER 
CLASS-B, GROUNDED-GRID 


MAXIMUM RATINGS 


DC PLATE VOLTAGE . - - - - 5000 VOLTS 
DC PLATE CURRENT - - - - - 2.5 AMPS 
PLATE DISSIPATION - - - - - - 3 KW 

GRID DISSIPATION - - . - - - 225 WATTS 


*Approximate Value 


TYPICAL OPERATION, Single-Tone Conditions 


DC Plate Voltage - : . - - 4000 5000 volts 
Zero-Sig DC Plate Current* - - - 0.32 0.44 amps 
Max-Sig DC Plate Current - - - 2.00 1.56 amps 
Max-Sig DC Grid Current - - - 0.42 0.33 amps 
Driving Impedance - - - - 50 50 ohms 
Resonant Load Impedance - - - 1120 1850 ohms 
Max-Sig Driving Power - - - - 360 215 watts 
Peak Envelope Plate Output Power - 5500 5500 watts 
Power Gain - . - - - 5 iE 25.6 times 


RF LINEAR AMPLIFIER 
CARRIER CONDITIONS, GRID-DRIVEN 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - - - 5000 VOLTS 
DC PLATE CURRENT - - - : - 2.5 AMPS 
PLATE DISSIPATION - - - - - 3 KW 


GRID DISSIPATION - - - . - 225 WATTS 


*Approximate Value 
tModulation Crest Conditions 


TYPICAL OPERATION 


DC Plate Voltage - - - - - - 4000 volts 
DC Grid Voltage - . . - - - 0 volts 
Zero-Sig DC Plate Current* . - - - 0.32 amps 
DC Plate Current - - - - - - 0.815 amps 
DC Grid Current - - - - - - 0.205 amps 
Driving Impedanceft - . - - - - 220 ohms 
Peak Driving Voltaget - - - - - 160 volts 
Driving Power - : - - - - - 15 watts 
Plate Output Power - - - - - - 1100 watts 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published characteristic curves 


firmed by direct tests. No allowance for circuit losses, either input or output, has been made. 


APPLICATION 


Input Circuit—When the 3X3000A7 is operated as a 
grounded-grid rf amplifier, the use of a resonant tank 
in the cathode circuit is recommended in order to 
obtain greatest linearity and power output. For best 
results with a single-ended amplifier it is suggested 
that the cathode tank circuit operate at a “Q” of five 
or more. 


Cooling—The maximum temperature rating for the 
anode core and seals of the 3X3000A7 is 175°C. Suf- 
ficient forced-air cooling must be provided to keep 
the temperature of the anode core and the tempera- 
tures of the glass-to-metal seals below 175°C. Tube life 
is usually prolonged if these areas are maintained at 


temperatures below the maximum rating. Minimum 
air flow requirements to maintain anode-core and seal 
temperatures below 175°C at sea level with an inlet-air 
temperature of 50°C are tabulated for air-flow in the 
anode-to-base and base-to-anode directions. At higher 
ambient temperatures, frequencies above 30 Mc or at 
higher altitude, a greater quantity of air will be re- 
quired. It is suggested that temperatures be monitored 
in any new installation to insure proper cooling. 


In addition, a minimum air flow of 7 cfm must be 
directed into the filament stem structure, between the 
inner and outer filament conductors. This rate of air 
flow provides sufficient stem cooling at ambient temp- 
eratures up to 55°C. 


3X3000A7 bneF a 


Minimum Cooling Air-Flow Requirements 


Anode-To-Base Base-To-Anode 
Air-Flow Air Flow 


Plate** Pressure Pressure 
Dissipation Air Flow Drop (Inches Drop (Inches 
(Watts) (CFM) of Water of Water) 


1000 42 0.4 
2000 109 2-25 
3000 215 7.8 


**Since the power dissipated by the filament is about 375 watts and since grid 
dissipation can, under some circumstances, represent another 225 watts, allowance 
has been made in preparing this tabulation for an additional 600 watts dissipation. 


(A) DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


. MIN. MAX, NOM. 
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3000 watts. 


Two 3X3000F1’s in class-AB, audio service will deliver up to 10 kilowatts maxi- 
mum-signal plate output power at 6000 plate volts without drawing grid current. 
The 3X3000F1 is provided with ‘‘flying leads’? for filament and grid connections. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min Nom. Max. 
Voltage = - - - = = = = = = <= = = 7.5 volts 
Current- - - - -=- = = = = = = 49 54 amperes 
Amplification Factor - - - - - - - = 4.4 5.6 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - = = - = = = = = = af, uufd 
Grid-Filament- - - - = = = = = - = 29 uufd 
Plate-Filament- - - - - - - = = = = 2.9 uufd 
Transconductance (Ip = 1.0 amp., Ep = 3000 V) - = 11,000 umhos 
Maximum Frequency - - - - = = = = = = = = = 30 Mc 


MECHANICAL 
Base - - 
Mounting Position - 
Cooling - 

p> Maximum Temperatures: 

Grid and Filament Seals 
Anode Cooler Core- 
Maximum Diameter 
Net Weight - 
Shipping Weight- 


AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB, 
MAXIMUM RATINGS (Per tube) 


DC PLATE VOLTAGE 6000 MAX, VOLTS 
DC PLATE CURRENT 2.5 MAX, AMPERES 
PLATE DISSIPATION 3000 MAX, WATTS 
GRID DISSIPATION 50 MAX. WATTS 


* Adjust to stated Zero-Signal DC Plate Cur- 
rent. Can be expected'to vary +15%. Effect- 
ive grid-circuit resistance must not exceed 
200,000 ohms. 


**At maximum signal without negative feed- 
back. 


(Effective 2-18-63) © Copyright 1959, 1963 by Eitel-McCullough, 


The Eimac 8239/3X3000F1 is a low-mu forced-air cooled power triode intended 
for use as an audio amplifier or modulator. The maximum rated plate dissipation is 


Inc. 


8239 
3X3000FI 


LOW-MU 
TRIODE 


See 
Vertical, 


outline drawing 
base down or up 
- - Forced air 
175°C 
- 250°C 
4.16 inches 
7.5 pounds 

17 pounds 


TYPICAL OPERATION (Sinusoidal wave, two tubes) 
Class AB, 


DC Plate Voltage - - - - 4000 5000 6000 volts 
DC Grid Voltage (Approx) * -860 -1080 -1300 volts 
Zero-Signal DC Plate Current 500 400 335 mA 
Max-Signal DC Plate Current 3.00 2.80 2.65 amps 
Effective Load, Plate-to-Plate 2160 3320 4560 ohms 
Peak AF Grid Input Voltage 

(per tube) - - - = = 760 995 1250 volts 
Max-Signal Driving Power - 0 0 0 watts 
Max-Signal Plate Input 

Power - - - = 12,000 14,000 16,000 watts 
Max-Signal Plate Dissipation 

(per tube) - - - - = 3000 3000 3000 watts 
Max-Signal Plate Output 

Power - - = = = 6000 8000 10,000 watts 
Total Harmonic Distortion** ihre! 2.6 2.1 percent 


Printed in U.S.A. b Change from data sheet dated 10-21-59 
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APPLICATION 


MECHANICAL 


Mounting: The 3X3000F1 must be mounted vertically with its base up or down at the convenience of the designer. 
The base is fitted with heavy filament leads to facilitate connections. These leads should be arranged to prevent 
mechanical stress on the filament structure. The grid is also fitted with a flying lead. 


The tube must be protected from severe shock and vibration during shipment and operation. 


Cooling: Sufficient forced air cooling must be provided to maintain seal temperature at 175° C or below. Air- 
flow must be started when filament power is applied and it is advisable to continue air-cooling for two minutes 
after all voltages are removed. 


The table below lists minimum air-flow requirements to maintain tube temperatures below 175° C with air 
flowing in both the base-to-anode and anode-to-base directions. This tabulation presumes air at 25° C and sea 
level. A separate supply of approximately six cubic feet per minute. directed into the filament structure is also 
required to maintain rated filament seal temperatures. This is best accomplished using a small diameter in- 
sulating tubing directed into the stem, between the filament seals. 


MINIMUM COOLING AIR-FLOW REQUIREMENTS 


BASE-TO-ANODE FLOW ANODE=-TO-BASE FLOW 


AIR-FLOW PRESSURE DROP AIR-FLOW PRESSURE DROP 
(CFM) (inches of water) (CFM) (inches of water) 


Plate 
Dissipation 
(Watts) 


14 


Note: 
An extra 425 watts have been added to these plate dissipation figures in preparing this tabulation, to com- 
pensate for grid and filament dissipation. 


For operation at high altitudes or higher ambient temperatures, these quantities should be increased. In all 
cases it is suggested that actual temperatures be measured to insure adequate cooling. 


ELECTRICAL 


Filament: The rated filament voltage for the 3X3000F1 is 7.5 volts and should not exceed this value by more 
than five percent if maximum tube life is to be realized. Reduction of filament voltage to about 7.2 volts will 
actually enhance tube life and provision should be made for thiS adjustment where the lower emission can be 
tolerated. 


Grid Operation:The grid dissipation rating of the 3X3000F1 is 50 watts. This is the product of the peak positive 
grid voltage and average de grid current. When tubes are used in parallel in amplifier or modulator service, 
provision should be made for individual adjustment of bias voltage, in order to match the tubes. In practice. 
individual adjustment of drive voltage will not be necessary. 


Special Applications: If it is desired to operate the tube under conditions widely different from those given here, 
write to Power Grid Tube Marketing. Eitel-McCullough. Inc., 301 Industrial Way, San Carlos, California, for 
information and recommendations. 
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DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


REF. MIN. MAX. NOM. 
A | 4.093 | 4.156 

B | .781 | .843 

C 3.625 

D | 6.375 | 6.625 

E | .659 | .890 
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TENTATIVE DATA 


8162 
3X3000F7 


HIGH-MU 
POWER TRIODE 


The Eimac 8162/3X3000F7 is an external-anode power triode 
intended to be used asa zero-bias Class-B amplifier in audio or 
radio-frequency applications. Operation with zero grid bias offers 
circuit simplicity by eliminating the bias supply. In addition, 
grounded-grid operation is attractive since a power gain of over 
twenty times can be obtained with the 8162/3X3000F7. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated-Tungsten 
Voltage - = - — A volts 
Current - - - - 51 amperes —_ 
Amplification Factor - - - - 200 har silin 
Interelectrode Capacitances: a5 
Grid-Filament = - -~ 38 uuf 
Grid-Plate - - ~ ye! uuf i 4 
Plate-Filament - - =? 1). 6 uuf 
) Frequency for Maximum Ratings = - 30 Mc 
A | 
MECHANICAL 
Base oe - _ = - oe - See outline drawing 
Operating Position - - - ~ - Vertical, base up or down 
Cooling - - - - ~ - = Forced air 
Maximum Operating Temperatures: 
Anode Core and Seals - - = - - 150°C 
Maximum Dimensions: 
Height (Does not include filament connectors) - 8.6 inches 
Diameter - - - - = - 4.16 inches 
Net Weight - - ~ - - - - 7..5>, pDeUnGS 
A-F AMPLIFIER OR MODULATOR TYPICAL OPERATION, Two Tubes, 
CLASS-B, GRID-DRIVEN Sinusoidal Wave 
MAXIMUM RATINGS (Per Tube) D-C Plate Voltage 4000 volts 
D-C) PLATE VOLTAGE 5000.-VOLTS D-C Grid Voltage 0 volts 
D-C PLATE CURRENT 2.5 AMPS Zero-Sig D-C Plate Current* 0.640 amps 
PLATE DISSIPATION 3 KW Max-Sig D-C Plate Current 4.00 amps 
GRID DISSIPATION 225 WATTS Max-Sig D-C Grid Current 0.860 amps 
Driving Power 120 watts 
Peak A-F Driving Voltage (per tube) 185°. volts 
Load Resistance, Plate-to-Plate 2200 ohms 
4 ) Max-Sig Plate Output Power 11,000 watts 


(Effective 5-5-61) Copyright 1961 by Eitel-McCullough, Inc. 
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R-F LINEAR AMPLIFIER TYPICAL OPERATION, Single-Tone Conditions 
CLASS-B, GROUNDED-GRID 


MAXIMUM RATINGS D-C Plate Voltage 4000 5000 volts 
D-C PLATE VOLTAGE 5000 VOLTS zZero-Sig D-C Plate Current* 0.32 0.44 amps 
D-C PLATE CURRENT 2.5 AMPS Max-Sig D-C Plate Current Be 00 1.56 amps 
PLATE DISSIPATION 3 KW Max-Sig D-C Grid Current 0.42 0.33 amps 
GRID DISSIPATION 225 WATTS Driving Impedance 50 50 ohms 
Resonant Load Impedance haZO 1850 ohms 
Max-Sig Driving Power 360 215 ewatts 
Peak Envelope Plate Output 
Power 5500 5500 watts 
Power Gain Pete) 25.6 times 
R-F LINEAR AMPLIFIER TYPICAL OPERATION 


CARRIER CONDITIONS, GRID-DRIVEN 


MAXIMUM RATINGS D-C Plate Voltage 4000 volts 
D-C PLATE VOLTAGE 5000 VOLTS D-C Grid Voltage 0 volts 
D-C PLATE CURRENT 2.9 AMPS Zero-Sig D-C Plate Current* 0.32). “amps 
PLATE DISSIPATION 3 KW D-C Plate Current 0.815 amps 
GRID DISSIPATION 225 WATTS D-C Grid Current 0.205 Vamps 
Driving Impedance Tt 220 ohms 
Peak Driving Voltage t 160 + volts 
Driving Power 15 watts 
Plate Output Power 1100 watts 


NOTE: "TYPICAL OPERATION" data are obtained by calculation from published char- 


acteristic curves and confirmed by direct tests. No allowance for circuit losses, 
either input or output, has been made. 


APPLICATION 


INPUT CIRCUIT - When the 3X3000F7 is operated as a grounded-grid r-f amplifier, the use 
of a resonant tankin the cathode circuit is recommended in orderto obtain greatest linear- 
ity and power output. For best results with a single-ended amplifier it is suggested that 
the cathode tank circuit operate at a "Q" of five or more. 


COOLING - The maximum temperature rating for the anode core and seals of the 3X3000F7 
is 150°C. Sufficient forced-air cooling must be provided to keep the temperature of the 
anode core and the temperatures of the glass-to-metal seals below 150°C. Tube life is 
usually prolongedif these areas are maintained at temperatures below the maximum rating. 
Minimum air flow requirements to maintain anode-core and seal temperatures below 150°C 
with inlet-air temperatures of 40°C and 55°C are tabulated. A maximum ambient temper- 
ature of 40°C will apply to most commercial installations, while the 55°C data is useful 
when designing equipment in conformance with MIL-E-5400 Curve A (Class I). 


In addition, a minimum air flow of 7 CFM must be directed into the filament stem 
structure, between the inner and outer filament conductors. This rate of air flow provides 
sufficient stem cooling at ambient temperatures up to 55°C. 


*Approximate Values 
+Modulation Crest Conditions 


het 3X3000F7 — 


. SEA LEVEL PRESSURE, ANODE-TO-BASE AIR FLOW 


40°C MaxAmbient Air Temp | 55°C MaxAmbient Air Temp. 


Plate** Pressure Pressure 
Dissipation i Drop (Inches | Air Flow Drop (Inches 
(Watts) of Water) (CFM) of Water) 


**Since the power dissipated by the filament is about 375 watts and 
since grid dissipation can, under some circumstances, represent an- 
other 225 watts, allowance has been made in preparing this tabulation 
for an additional 600 watts dissipation. 
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Printed In U.S.A, 993 


8755/8755A 


HIGH-MU 
PLANAR TRIODE 


The 8755/8755A is a miniature, ceramic/metal, rugged planar triode 
for advanced airborne and space applications up to 3.0 GHz. 


The 8755/8755A may be used as an amplifier, oscillator, or frequency 
multiplier in the grid- or plate-pulsed mode, as well as a modulator or 
regulator tube. In addition to low interelectrode capacitances, high trans- 
conductance and amplification factor, the 8755/8755A has an anode de- 
signed to produce frequency stability, and an arc-resistant cathode, both 
assuring stable, reliable and long-life operation under adverse conditions. 


The 8755/8755A is supplied without radiator and may be conduction, 
convection, heat sink, or liquid cooled. Radiators for forced-air cooling, 
permitting an anode dissipation up to 150 watts, can be furnished on 
separate order. 


The 8755/8755A is especially designed for applications where high rf 
pulse power is required. It can also be readily used in switch tube appli- 
cations up to 8 kV dc. 

The 8755A is identical to the 8755 in all respects except that the 8755A 
is furnished with a spewing shield. With this, this tube will exhibit longer 
life in the same applications and should be used where long tube life is of 

A major concern. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 


ERT CTS VUGIEVIE 509 325 4 4, culbeibas oe oks Ong Cachet ea RC cara tas CeCe rararn. peer then if 
Girren teed te SV Olt Semmens cee trae co) kee eee ee gamete peta «+ inte SUA. 

Transconductance (Average): 

Tile Oi Atl 200 Ay cm4) aamememtee mr etntaa. | <2... ete shose de Beker sist sco. a <'ae 38 mmhos 
PmOliticatron Hh aACLOLUAVELA QE) ere tonenete set eleds cu cf susie e cteb ater score at clays We sD 
Direct Interelectrode Capacitances (Grounded Cathode)? 

CDS 5 eS ERO: RAPS SE A eS ee 9.5 pF 

Se A Gia we Aen Rent hE. Saree TS Raia cede o ONC nt carerc 0.06 pF 

SO a aan ol te, cue Po RAMON ciged Cee eM ee fos, us bet avalannle Ws sha ie, oie 1.05 pF 
TOL iR Eats OF EM TE See ONCE Ts sol nee eee beet etch ale) vials snels ehalstwtiove ete sou “avats -20 V max 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the results of additional data or product refinement. EIMAC Division of Varian should be consulted before 
using this information for final equipment design. 


2. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 
thermal expansion of the cathode. 


a 3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Revised 6-1-71) © by Varian Printed in U.S.A. 
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8755/8755A 


MECHANICAL 


Maximum Overall Dimensions: 
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1. Using one of the EIMAC radiators shown on the cooling curves. 


ENVIRONMENTAL 


Shock ebiems > NON-Operatin Pa. :5-4.. cesta ceeds tet ocredet ams (eteiet eRe nei ae eb fn een dr ee 60 G 
Vibration soperating, all axes; 55 to,o00 Hz aes sec ewe ik eet reed nk. eee tr 10 G 


Altitude *max.(in aisuitably desioned circuit) -21cr ie seeen-ts eee eeeus ete ee O00 


GRID PULSED OR PLATE PULSED AMPLIFIER OR 
OSCILLATOR 


MAXIMUM RATINGS/ABSOLUTE VALUES 


DC PLATE VOLTAGE 


(GRIDEPULSED) mececwen-ce-nncnem 8000 VOLTS 
PEAK PULSE PLATE VOLTAGE 

(PEATE: PULSED) Zetec te seckste 10,000 VOLTS 
DG, GRID VOETAGE. 2a. ae -200 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 

Grid negative to cathode .... -700 VOLTS 

Grid positive to cathode..... 150 VOLTS 
PULSE*PLATE CURRENT. ea 5.0 AMPERES 
PULSE GRIDACURRENT #2... - 2, 2.5 AMPERES 
PLATE DISSIPATION.12). a2..2) 7 150 WATTS 
GRID: DISSIPATION Seen. ere) arene 1.5 WATTS 
FREQUENCY. "a S- stcte 2 woe fot shape 3.0 GIGAHERTZ 
PULSE DURATION2 ......... 6 psec 
DUTYFACTOR4s.0e eo es .0033 


PULSE MODULATOR OR PULSE AMPLIFIER 
SERVICE 


MAXIMUM RATINGS/ABSOLUTE VALUES 


DC PLATEVOLTIAGES ac. 8000 VOLTS 
PEAK PLATE VOLTAGE..... 10,000 VOLTS 
DC. GRID VOLTAGES a.) or -200 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
Grid negative to cathode .. -750 VOLTS 
Grid positive to cathode... 150 VOLTS 
PULSE CATHODE CURRENT. . 7.5 AMPERES 
DCUPLATECURREN Tieereiece eon. 150 MILLIAMPERES 


TYPICAL OPERATION 
Grid-Pulsed rf Power Amplifier (1182 MHz) 


DG, PlatesVoltagess nee cee ces ee 1750 Vdc 
Peak Plate: | Currentitack wets ae mere ne aner. eee 1.0 a 
DG Grid) VoltagevyApproxcms.) ie) iene retin -20 V 
Peak Grid’ Currente-ak ie ae eee eee eon ers 
FilamentsVoltagemem-s-s mack -noneic gets en ne 5.6 V, 
Useful Power Output (Approx.)........... 650 w 
PlatesEfficiency ea a.aeueiee ates ee oar ence 37% 
REainputyPOWeG weet ate cc mtren emer ih Pele cc 65 w 
Gain Soo Petierr a ck. eed, ca ee eee 10 db 


1. Using one of the EIMAC radiators shown on the cooling 
curves. 


2. For application requiring longer pulse duration and/or 
higher duty cycle consult the nearest Varian Electron 
Tube and Devices Field Office, or the Product Manager, 
EIMAC Division of Varian, Salt Lake City, Utah. 


PEATE DISSIPATION: tey.to0 inten 150 WATTS 
GRID, DISSIPATION Lee ee oe 1.5 WATTS 
PULSE DURATION? ............. 6 ps 
DUTY: EAGI OR 2 ere. ea .0033 
CUT-OERLMUL © here tment eee 90 


1. Using one of the EIMAC radiators shown on the 
cooling curves. 

2. For application requiring longer pulse duration and/ 
or higher duty cycle consult the nearest Varian 
Electron Tube and Device Field Office, or the Pro- 
duct Manager EIMAC Division of Varian, Salt Lake 
City, Utah. 
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8755/8755A 


RANGE VALUES FOR EQUIPMENT DESIGN ‘Min, Max. 
PICT BC UITEN Lia bOPoaVOLLSae. te Wet civcatese, ats coe chatersceiete oe te teeeehrel elope 1.20 1.40 A 
MALOGCHHCALIN CeliMCsemeteeeretten ec wiecace «hs Petebete the. se ehy rene ten PRUE ever ne. ose 60 --- sec. 
Interelectrode Capacitances | (grounded cathode connection) 
SOK emer me ECR nti ss sass eget el crates tts (ek ole coves. Sette care sete eee 6 87a Sie LO, ap 
OO oO 8 oy at Baahose BOERS. caeetone a eee eR a one nereneteey ine ree --- 0.06 pF 
Os gown So bie OO 4S COLO Oe Oe) cnn Gi eee) Oe ere 0.9 1.2 pF 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


APPLICATION 


thermal expansion of the cathode. 


COOLING - The 8755/8755A can be cooled by 
conduction, convection, forced-air or liquid 
cooling. The tube is designed to permit high- 
temperature operation up to the limit indicated. 
However, if long life is the prime objective, tube 
terminal and seal temperatures should be kept 
well below 250°C. If forced-air cooling is pro- 
vided, auxiliary air flow, apart from the air flow- 
ing through the radiator, should be provided to 
cool the tube envelope and other tube terminals. 


ae 


FILAMENT 
CATH/FIL 


a ORIL 


324 UNF-2A 


Some conduction cooling is always provided 
through the contact terminals. However, these 
terminals usually exhibit poor heat transfer, often 
having a temperature gradient across them as 
high as 50°C. Cooling curves are given for the 
three radiators which are Suitable for use with 


the 8755/8755A. 


For further details on cooling or other aspects of 
tube operation, refer to EIMAC bulletin #15, 


‘*Operating Data for Planar Triodes.’’ 


INCHES 
| MIN. | MAX. | REF. | 
pa tre8) (1.0207 
| -- | 0.570 | 
| -- | 0.040 | 
| == | 0.350 | 
a) 


ae 
a 
baer 
a 
eee 
Ea 
Pores SEI 
(0545 | 0.570 | -- | 
[0775 | o7es | -- | 
-o.650 | 0.670 | -- 
[0.2100] 0.2251|mieiin| 
HI ERENCE 
meeen C0401 sper 
0.590 | 0740 | -- | 
ro760 | 0.685 | -- | 
Fosoo [0975 | -- 
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|. REF DIMS. ARE FOR 
INFO. ONLY AND ARE 
NOT REQ'D. FOR IN- 
SPECTION PURPOSES, 

2. (*) CONTACT SURFACE. 

3. ANODE FLANGE IS 
ELECTRICAL CONTACT. 
STUD IS FOR HEAT 
TRANSFER. 


8755/8755A 


EIMAC RADIATORS 
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ORAM HOLES OT REG.D: 
RADIATOR 014653 TE) Sti aires a : 
ONLY 3 _o4UNF-2B 
eee 8 
oro o|O 
BI ap 


108 DIA. HOLE, 2 REQ’D. 
45 THROUGH TOP FIN a 
ONLY 677 UNE es 


RADIATOR 158593 ar 090 (NOM.) 
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ss (NOM.) 
.860 
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AIR FLOW AT SEA LEVEL (FT3/MIN) 


COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
AND ALTITUDE 
(RELATIVE TO 25°C AND SEA LEVEL) 


Pa 
MULTIPLY VOLUMETRIC FLOW AIR INLET TEMP. EE 


BY INDICATED FACTOR 


CORRECTION FACTOR 


ALTITUDE (THOUSANDS OF FEET) MA-2371 


PLATE DISSIPATION VARIATION WITH COOLING AIR FLOW 


CONDITIONS: 25°C INLET AIR TEMPERATURE 
RADIATOR INSTALLED HAND TIGHT 


8755/8755A 


ALL VOIDS FILLED WITH G. E. #G—641 
COMPOUND 
RADIATOR ENCLOSED IN JAN—157 COWLING 


PLATE DISSIPATION (WATTS) MA-2370 


8755/8755A 


GRID VOLTAGE (V) 


TYPICAL 
CONSTANT PLATE CURRENT 


CHARACTERISTICS 
NEGATIVE GRID REGION 


Et = 6.3V 
0 f 
—20 
-40 
—60 
200ma 
100 
—80 
50 
~100 10 
~120 0 
—140 
0 1 2 3 4 5 6 v 8 g 10 
PLATE VOLTAGE (kV) CURVE #MA-—2482 
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PEAK GRID VOLTAGE (V) 
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PLATE VOLTAGE (kV) 


8755/8755A 


TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
Er = 6.3V 


—— PEAK PLATE CURRENT 
PEAK GRID CURRENT 


— AMPERES 
— AMPERES 


7 8 g 10 


CURVE #MA-—2395 


8755/8755A 


TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 


Efe 070V 


—— PEAK PLATE CURRENT —AMPERES 
--- PEAK GRID CURRENT —AMPERES 
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60 
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PEAK CURRENT (A) 
co 


PLATE VOLTAGE (kV) CURVE #MA—2396 


PRELIMINARY DATA 


8911 


PLANAR TRIODE 


The 8911 (formerly X2153) is a compact, rugged ceramic/metal planar 
triode intended for CW plate- or grid-pulsed oscillator, amplifier, or fre- 
quency multiplier use. It features high power output, high plate dissipation 
and excellent frequency stability under severe environmental conditions. 
The construction of the 8911 readily lends itself to cavity circuit operation 
resulting in an extremely compact rf source. The 8911 is capable of pro- 
viding in excess of 1 kw peak power at 6 GHz. 


GENERAL CHARACTERISTICS' 


EeeerriGAL Actual Size 
Cathode: Oxide Coated, Unipotential 
(cg tings 4 a NEVES) aie eS ll eer ee re eee O.3 780 cma, 
tented Oe RVO ML Seed fumcges aches we arco tases ed cis 0.65 A 
Gatiode Heatings (1M ofa sige se Sunes a 60 sec. 
Samoa dUClanCe(ANCTAGE) 6 ace 3) kas ee aay se es em ess 30 mmhos 
Nalpiiiica lone WaACtOnMAVETAPE), 4... see ce so) ee tin ots 60 
‘ Direct Interelectrode Capacitance, without heater voltage 
% Stree 10 es eee emer gan nici ele Chia die, “sbace, cusetichienn -<, af be canteealete.~2 5.00 pF 
Grate PN ENIGS ty A oes nc sas Bok Sear ne a ene Ocoee a 1.50 pF 
ETE BET ee EMO eb ahi th biib< 3° Sacchi cate, aoe ne a eens PP ese ee eee 0.06 pF 
IEF Es PRES eu rtelre CERIN EO St carer eR Renan 6 sire ere Seer 50 W 
ey s Sie Li OM a UT I) eR eee eS o.oo) cl coe. oo Ses Odo eh on iw y'as we sania eye 0) ys | roan || 


1. The data presents the nominal design objectives for this product and the characteristics and specifications of 
this type are Subject to change. The device is now under development and is made available for experimental 
purposes only. For the most recent information concerning the status of this development, please contact your 
nearest Varian Electron Tube and Device Field Office or the Product Manager, Eimac Division of Varian, Salt 
Lake City, Utah. 


2. With forced air cooling or appropriate conduction and/or convection cooling. 


MECHANICAL 
Maximum Overall Dimensions: 

STE) aR el) roe we A Pee eer ce ee eae ae 0.943 in; 23.95 mm 

“ERTS EAS sO et ORES PTA RR acca Deer aia ELA rie SO, cee nee 0.758 in; 19.25 mm 
Bey MOS NS C2 Ee Sees ee Gan annem nanny Ser. cater Cater aac an ars Cee meuCe 0:25\0z; 770 mem 
Dis tiife: te later 8 (oye hs aiarehanee: oO™ Mar SARE PRB Do IGE aor ate eh cena aera metas Oa PM A Any 
Maximum Operating Temperature: 

CRG ICT E VERT SS Si cardi te 0 en eNO. WCE ee na a Ra fe mE NS Ee. 250°C 
EMRE ERS A SRS aA Raa Seem bey nicl ocier | ics Seta neat iara a ara tg ae Conduction and Forced Air 
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8911 


RF OSCILLATOR 
Class C, Pulsed 


ABSOLUTE MAXIMUM RATINGS: 


BOYS ALANIS WOIWANGIS oc op bap anno ae 2.0 kVdc 
BEAKREATIER OETA G Esme eeen emai eite 3.0 kv 

D GIPPATERGURRENIINn see ala t ma mrmccn 100 mAdc 
DYCK GUIANEN oo oot bob one G oc 30 mAdc 
BEAK ERATESGUIRRENIitee-nememen meme emteur-tte 320 ca 
PEAK GRIDEGCWRREN litera memuee en enen alin We 2 


DeIGRID VOLTAGE. +. s 2 cee ee -100 Vde 
PUESE DURATION | tue ae mcricuemeee nese 3.0 us 
HULY FACTOR ee ac eee .0025 
PEAK HEATER-CATHODE VOLTAGE2... +50 v 
FREQUENCY) ocak. ee) tee eet 6.0 GHz 


1. For applications requiring longer pulse duration 
and/or higher duty factor, please consult the 
Product Manager, EIMAC-Division of Varian, Salt 
Lake City, Utah. 


2. The heater is electrically isolated from the cathode. 


APPLICATION 


The cathode and grid flanges should not be al- 
tered in any way such as by machining or filing, 
since final seal could be damaged. Maximum 
torque applied to flanges during installation 
should not exceed 15 inch pounds. 

For optimum rf performance, the anode line 
should make good rf contact on the anode area 
indicated in the outline drawing. 


Anode ea) 
Ma 


see note 2 
Grid 


Heater 


(see note 3) 


Soldered connections may be made to the 
anode stud, grid or cathode flanges, and heater 
contacts where adequate heat sinking and good 
soldering practices are followed to minimize the 
heat applied to the tube and the thermal grad- 
ient across the metal to ceramic brazed areas. 
For operating information refer to EIMAC bulle- 
tin #15, ‘‘Operating Instructions for Planar 
Triodes’’. 


DIMENSIONAL DATA 
INCHES 


MILLIMETERS 


Notes: 
. Ref. dims. are for info. 


only & are not required 
for inspv. vurvoses. 


¢ For optimum ef verfor- 


mance the Anode Line 
should contact the Anéde 
Cup at this point. 


. Heater is electrically 


isolated from Cathode. 


PRELIMINARY DATA 


8912 


PLANAR TRIODE 


The 8912 (formerly X2154) is a compact, rugged ceramic/metal planar 
triode intended for CW plate- or grid-pulsed oscillator, amplifier, or fre- 
quency multiplier use. It features high power output, high plate dissipation 
and excellent frequency stability under severe environmental conditions. 
The construction of the 8912 readily lends itself to cavity circuit operation 
resulting in an extremely compact rf source. The 8912 is capable of pro- 
viding in excess of 1 kw peak power at 6 GHz. 


GENERAL CHARACTERISTICS! 


ELECTRICAL Actualisice 
Cathode: Oxide Coated, Unipotential 
BM EME OLA OC Lo isc cee ha ie un doen ngs ciyodia’t a 0~» “oapng ns Oca on, 
(eT maT RO eV EVOLLSIN S21 288d coer ce oc! os 005A 
ated Hed cil Om liMeeMOresre «0's corel dae ats 60 sec. 
Sere mONOUCTANCe. Wh Vota 0G) een i eet sts! «ys ere oe ree ee 30 mmhos 
PMI CAtlONeHactol CA VETAQe Jian. ne <arrs «oes, ee 8 85 
a Direct Interelectrode Capacitance, without heater voltage 
ra aL Cee ee eee RM a 6 Agcy Cnn Se Sonn ca ood sebadoks yeh ens fie: 3 5.00 pF 
eet ate ae ee ee ea ee eee eto We ana Ae eee boss 1.507 pF 
Roepe a icy TAX AIT 1) ere EMER DS OMG ce gc essa s Mesias stares Rela mueiiege red srs 0.06 pF 
PA ateae ts AO MANDI ee een or fo. v's 2h ols Lots) 0s nek shale le ou cep erections.) o. « 50 W 
Eres POP CMe ele GER eT oe oe Ale 5 ee ie Gere or On eran ok ea eiceres Tomy 


1. The data presents the nominal design objectives for this product and the characteristics and specifications of 
this type are Subject to change. The device is now under development and is made available for experimental 
purposes only. For the most recent information concerning the status of this development, please contact your 
nearest Varian Electron Tube and Device Field Office or the Product Manager, Eimac Division of Varian, Salt 
Lake City, Utah. 


2. With forced air cooling or appropriate conduction and/or convection cooling. 


MECHANICAL 
Maximum Overall Dimensions: 

ere en eee Pr eter ie fore sau vale taNeBeR ey sm powder eee eeaee tye Lt keke aalts fais 1,013 1n;725; oe 

VOSS ET SR ein ae, ag Pri Sie Pe nr ee ee ee 0.608 in; 15.44 mm 
Pate L Cig (me pee case a eine aes Sa fv, isk ae a B=>, <a ROM Maa ene ban Was ene this 0.25 025 7. Umom 
herbed) yayeee AGES WTET Mester ey Prager co os Oaths UE Re Cl GG AOR De CRETE oars ce ree Any 
Maximum Operating Temperature: 

Ceansyr es A aA CES a pee een sated prey cts icy han chatelrs <P itca ant oan eee erie ae 250°C 
Or) Pe dee fae oon ewe ot n> a eed aeeeetay spon fe ole teaele Oe srs is Conduction and Forced Air 
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8912 


RF OSCILLATOR 
Class C, Pulsed 


ABSOLUTE MAXIMUM RATINGS: 


DLC: L/S WAOILIPNGS 6 6G aa 4-4 6 ns 6 ow 2,0RKVdc 
ONS IWATE WAOIUIPNGIE 5 5 boo on oo oe 2.5 kv 
DCLPEATECGURREN keene nome beeen 100 mAdc 
DGEGRIDEGURREN Ta Me nae a ee 30 mAdc 
PEAK PREATESGURREN Te-am ements 3.0 a at .0025 DUTY 
1.5 a at .01 DUTY 
REAKTGRIDECURREN lmeemencnctene 1.2 a at .0025 DUTY 


On/sakate. Ole OUihY, 


DCVGRIDVOLIAGE 6 eee oe -100 vde 
PULSE DURATIONS conseee remotes 3.0mus 
DUTY FACTOR cee ee dee ae .01 
PEAK HEATER-CATHODE VOLTAGE2... +50 v 
EREOUENGY raven tcetts coke re re eee 6.0 GHz 


1. For applications requiring longer pulse duration 
and/or higher duty factor, please consult the 
Product Manager, EIMAC-Division of Varian, Salt 
Lake City, Utah. 


2. The heater is electrically isolated from the cathode. 


APPLICATION 


The cathode and grid flanges should not be al- 
tered in any way such as by machining or filing, 
since final seal could be damaged. Maximum 
torque applied to flanges during installation 
should not exceed 15 inch pounds. 

For optimum rf performance, the anode line 
should make good rf contact on the anode area 
indicated in the outline drawing. 


Heater 


Soldered connections may be made to the 
anode stud, grid or cathode flanges, and heater 
contacts where adequate heat sinking and good 
soldering practices are followed to minimize the 
heat applied to the tube and the thermal grad- 
ient across the metal to ceramic brazed areas. 
For operating information refer to EIMAC bulle- 
tin #15, ‘‘Operating Instructions for Planar 
Triodes’’. 


DIMENSIONAL DATA 


MILLIMETERS 


Note; 
1. Ref. Dims. are for info. 


only and are not req'd. 
for inspection purposes. 
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EITEL-McCULLOUGH, INC. MEDIUM-MU TRIODE 


SAN CyAD Ret OSS Go ak Wer OUR NIA 


® 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


@ 


The Eimac 25T is a medium-mu, power triode having a maximum plate dissipation of 25 watts 
and is intended for use as an amplifier, oscillator or modulator. It can be used at its maximum ratings 
at frequencies as high as 60 Mc. 


Cooling of the 25T is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation and by means of air convection around the envelope. 


GENERAL CHARACTERISTICS 
>» ELECTRICAL 


Filament: Thoriated tungsten 


AGIA ATR RENO RDN RRR ONY 


Voltage - = = 2 - - - : - - . - - 6.3 volts 
Current - ri = + = = - - - - - - - 3.0 amperes 
Amplification Factor (Average) —— 5 a eee PGA Dear ane LY 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - ~ - - - - - ice) ppt 
Grid-Filament - - - - - - - - - - - - 2.2 ppt 
Plate-Filament - = - - - = 2 : = : = : 0.2 f 
ld oo 
Transconductance (i,=25 ma.,E,=1000v.)_ - = - = = - : - 2500 ,mhos 
Frequency for Maximum Ratings - - - - - - - . - - - 60 Mc. 
> MECHANICA 
Base - - . - . - - - - - - - Small 4-pin, RMA type A4-5 
Basing (See outline drawing) - = - ae aaah - = += = RMA type 3G 
\ Mounting - - - - - - - - - - - - Vertical, base down or up 
ry Cooling - . - - - - - - - - - - Convection and Radiation 
Recommended Heat Dissipating Connector: 
Plate - - - - - - - - - - - - - - - - - - - - HR-|! 
Maximum Overall Dimensions: 
Length - - - - - - . - - - - - - - . - - - - - - 4.38 inches 
Diameter - - - - - - - - - - - - - - - - - - - - 1.44 inches 
Net Weight - . - - - - - - - - - - - - - - - - - - - - 1.5 ounces 
Shipping Weight (Average) - - - - - - - - - - - - . - - - - - - 1.0 pound 
TYPICAL OPERATION, CLASS AB; 
» AUDIO FREQUENCY POWER AMPLIFIER Sinusoidal wave, two tubes unless otherwise specified 
AND MODULATOR D-Ci Plate Voltage: siete! eat 750 1000 1250 Volts 
D-C Grid Voltage (approx.)* - - - —20 —30 —42 Volts 
Class-B Zero-Signal D-C Plate Current -  - 43 32 24 Ma. 
Max-Signal D-C Plate Current - : 127 127 130 Ma. 
MAXIMUM RATINGS, PER TUBE Effective Load, Plate-to-Plate me 12,000 17,000 21,400 Ohms 
Pan, 8 Paae Peak A-F Grid Input Voltage (per tube) 110 120 135 Volts 
Sy a GUAGE ZEAAR AY GLTS Max-Signai Peak Driving Power - : 5.5 6.0 6.8 Watts 
MAX-SIGNAL D-C PLATE CURRENT. - - 75 MAX. MA. apd Nese: Driving Power ~ A ate 
approx. - - - : : : 5 : A atts 
PLATE DISSIPATION - 7 ° a < : 25 MAX. WATTS Max-Signal Plate Power Output - - 60 85 112) Watts 
GRID DISSIPATION” - - - - - : 7 MAX. WATTS *Adjust to give stated zero-signal plate current. 
» PLATE MODULATED RADIO TYPICAL OPERATION 
D-C Plate Voltage - - - - - 1000 1250 1600 Volts 
FREQUENCY AMPLIFIER D.C Plate Currants = pace k= 60 60 53 Ma. 
Class-C Telephony (Carrier conditions, per tube) ee rie Eaten ; i ‘ y ; “hr Pay oy Nar 
Peak R-F Grid Input Voltage - - - 235 255 280 Volts 
MAXIMUM RATINGS ey Power - - - - - - 333 3.3 3.1 Watts 
ie x * ‘ By T. rid Dissipation - . - - - 1.6 1.5 1.2 Watts 
D-C PLATE VOLTAGE 1600 MAX. VOLTS HetaePaiac lier. j J 5 : 60 7 85 Watts 
D-C PLATE CURRENT - - - - - 60 MAX. MA. Plate Dissipation - - - - : 13 15 17 Watts 
PLATESDISSIFATION. - Ss. 17 MAX. WATTS Plate Power Output - - - - = 47 60 68 Watts 
‘ The above figures show actual measured tube performance and do not 
GRID DISSIPATION” - - - - - - 7 MAX. WATTS allow for variations in circuit losses. 
» RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
D-C Plate Voltage - - - - - 1000 1500 2000 Volts 
AND OSCILLATOR O-C Plate Current" = = = «+ 8 72 67 63 Ma. 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) ee mie cas sie» rit ae err ae 
Peak R-F Grid Input Voltage - - - 170 195 245 Volts 
) ) MAXIMUM RATINGS RN ei - - - - - - 1.3 2.2 4.0 Watts 
D-C PLATE V fee eee oe wen ri issipation - - - - = 9 1.3 2.1 Watts 
E VOLTAGE 2000 MAX. VOLTS Plate Power Input - - - - - 72 100 125 Watts 
D-C PLATE CURRENT - - - - - 75 MAX. MA. Plate Dissipation - - - - : 25 25 25 Watts 
PLATEDISMEATION © = Ow Ce 25 MAX. WATTS cue ae ae ip ae : y i 100 Watts 
e above figures show actual measur bi dd t 
GRID DISSIPATION - - - - - « 7 MAX. WATTS low for variations in circuit loses. = sti(“‘ ;<; 2 3 3 3OS*‘(i‘(t 


(Effective 2-1-5!) Copyright 195! by Eitel-McCullough, Inc. b Indicates change from sheet dated 10-15-44. 
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DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER-WATTS 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1000, 1500 and 
2000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1000, 
1500, and 2000 volts respectively. 


rt 
E,=!SOOVOLTS 


EIMAC 25T 
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DITION ON FIRST PAGE. 
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GRID DRIVING POWER -WATTS 
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IDENTICAL TO TYPICAL 
CLASS C OPERATING CON 


DITION ON FIRST PAGE. 
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POWER OUTPUT-WATTS 
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1 EIMAC 25T 


POWER OUTPUT-WATTS 
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351 


HIGH-MU TRIODE 
e 
MODULATOR 
OSCILLATOR 


AMPLIFIER 


The Eimac 35T is a high-mu triode having a maximum plate dissipation of 50 
watts. It is intended for use as an amplifier, oscillator or modulator, and can be used 


at its maximum ratings at frequencies up to 100 Mc. a 
The 35T is cooled by radiation and by free circulation of air around the envelope. : 
The plate operates at a visible red color at full dissipation. hs 
GENERAL CHARACTERISTICS ! 


> ELECTRICAL 


Filament: Thoriated Tungsten Min. Nom. Max. ca i E 
Voltage - . - - - - - 5.0 volts oe ik 
Current - ~ - - - 3.6 4.2 amperes 
Amplification Factor - - - - 35 43 
Direct Interelectrode Capacitances: 
Grid-Plate : 3 mele Le | 232 uuf 
Grid-Filament - = 3.0 5.0 uuf 
Plate-Filament . - - 0.08 0.23 uuf 
Transconductance (1,=100 ma.) : - - 2850 umhos 
Frequency for Maximum Ratings __ - - - - - 100 me 
MECHANICAL 
Base: UX Medium 4-pin. Fits E. F. Johnson Co. 122-224, or National XC-4 or 
CIR-4 Bocreas! 
) Basing - - - - - - - See outline drawing 
y Mounting = - - - - - - Vertical, base down or up. 
Cooling - - - - - . Convection and radiation. 
Recommended Heat: Dissipating Plate Connector - “ : : - - : Eimac HR-3 
Maximum Overall Dimensions: 
Length - - - - - - = : - - : - - 5.5 inches 
Diameter : : 2 : : : : : - 2 5 : 1.8 inches 
Net weight - - - - - - - - - - - - 2.5 ounces 
Shipping weight UAversde) - - - - - - - - - - - 1.25 pounds 
AUDIO FREQUENCY POWER AMPLIFIER Males: OPERATION’ 
AND MODULATOR D-C Plate Voltage - - 600 1000 1500 2000 Volts 
D-C Grid Volt ea pi WR) =25." 40 tN alt 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) aro er oltage (approx.)* A 90 67 45 34 Mack 
MAXIMUM RATINGS Max-signal D-C Plate Current - 300 240 200 167. Ma. 
¥ preety | ae Effective Load Plate-to-Plate - 4250 7900 16,200 27,500 Oh 
oie ape: ee aie VR eyes Scak AF fat Voltage (per tube) 130 240 250 255 Volts. 
x e . r : : Peak Driving Power (approx.) - 18 14 10 8 Watts 
PLATE DISSIPATION - x > 5 50 MAX. WATTS Nominal Driving Power (approx.) 9 7 5 4 Watts 
GRID DISSIPATION’ - - ~ . 15 MAX. WATTS Max-signal Plate Power Output 95 140 200 235 Watts 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND OSCILLATOR D-C Plate Voltage - - - - = 1000 1500 2000 Volts 
Class-C Telegraphy or FM Telephony Hee nae ees Sy in Pee Ge Fie ee Fa Mis 
eer eprouronarions, per tube)’ D-C Grid Current - Me P 40 40 45 Ma. 
A Peak R-F Grid Input Voliace . - 165 250 285 Volts 
PeCUPLATE; VOLTAGE: ©=- = - 2000 MAX. VOLTS Ea pbb (approx.) asthe toe ~ a he ae 
DC PLATE\CURRENT. - - - 150 MAX. MA ri plarsol peer ls, lac eel pearhies Mckee Be : : mammoth 
r. Plate Power Input - - + - - 125 188 250 Watts 
PLATE DISSIPATION - - - - 50 MAX. WATTS Bina Cathet Pibers bes tats tas een tud 
GRID DISSIPATION - - - - 15 MAX. WATTS istebioven COstpure Hee cls ki Site ey 87. no lal Spe 200° Wath 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
D-C Plate Volt rien Par Pt: 750 1000 1500 Volt 
POWER AMPLIFIER a D.C Grid Voltage PEE Wiggs i250 assed seals 
Class-C Telephony (Carrier conditions, per tube)’ D-C’Plate. Current) = =) = = «= 95 100 90 Ma. 
D-C Grid Current - jf 40 40 40 Ma. 
MAXIMUM RATINGS Peak RF Baie otage: (approx.) - 210 240 270 Volts 
D-C PLATE VOLTAGE - - - 1600 MAX. VOLTS Driving Power (approx.) : 9 10 ll Watts 
; en aes Plate Dissipati Ur Ss ae te 20 25 30 Watt 
9 D-C PLATE CURRENT 120 MAX. MA. inte re a hohe ions 70 100 135 Watts 
PLATE DISSIPATION - - - . 33 MAX. WATTS Plate Power Output: Ma - Ts Sy- 50 75 105 Watts 
GRID DISSIPATION - - . - 15 MAX. WATTS *Adjust for stated zero-signal plate current. 


1The performance figures listed under Typical Operation are for radio frequencies up to the VHF region and are obtained by calculation from the 
characteristic tube curves and confirmed by direct tests. The driving power given includes power taken by the tube grid and the bias circuit. 
The driving power and output power do not allow for losses in the associated resonant circuits. These losses are not included because they depend 
orincipally upon the design and choice of the circuit components. 


(Effective 12-30-57) Copyright, 1957 by Ejitel-McCullough, Inc. b Indicates change from sheet dated 6-15-51. 
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HIGH-MU TRIODE 
S$ AN SA RL SO S., tes ® 
ay MODULATOR 
ail . OSCILLATOR 


AMPLIFIER 


The Eimac 35TG is a high-mu triode having a maximum plate dissipation of 50 
watts. It is intended for use as an amplifier, oscillator or modulator, and can be used 
at its maximum ratings at frequencies up to 100 Mc. It is basically the same as the 
Eimac 35T except that the grid terminal is located at the side of the bulb. 

The 35TG is cooled by radiation and by free circulation of air around the 


envelope. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - . - - - 5.0 volts 
Current - - . - - 3.6 4.2 amperes 
Amplification Factor . - - =, 35 43 
Direct Interelectrode Capacitances: 
Grid-Plate = = z SO MPPAS 2.05 uuf 
Grid-Filament - s : - 2.00 3.20 uuf 
Plate-Filament - 2 - - 0.10 0.35 uuf 
Transconductance (1,=100 ma.) - - - 2850 umhos | 
Frequency for Maximum Ratings - - - - - 100 mc 
MECHANICAL va 
Base: UX Medium 4-pin. Fits E. F. Johnson Co. 122-224, or National XC-4 or : i | 
CIR-4 sockets. w * 
Basing - . - - - - - - See outline drawing 
@ Mounting = 5 e - : E = Vertical, base down or up. 
Cooling - - - - . - - Convection and radiation. 
Recommended Heat Dissipating Plate Connector - - - - = - : Eimac HR-3 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - 5.5 inches 
Diameter - - - - - - S - : < “ 1.8 inches 
Net weight - - - - - - - . - - - - - 2.5 ounces 
Shipping weight (Average) - . - - - - . - - . - 1.25 pounds 
AUDIO FREQUENCY POWER AMPLIFIER IYRIGAL OFERATION | 
-C Plat t es hake re 600 1000 1500 2000 volt 
AND MODULATOR D-C Grid Voltice: (approx.) - 0 3 —25 —o0 ealts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) Zero-signal D-C Plate Current - 90 67 45 34s 
MAXIMUM RATINGS Max-signal D-C Plate Current - 300 240 200 167 ma 
esr te TERN OLIAGE hry y untae 42000 MAX VOLTS PesET APE Tacit prartadee (per Holey etvagaee see enksee ce 
D-C_PLATE CURRENT - i p 150 MAX. MA. Peak Driving Power (approx.) - 18 14 10 8 watts 
PLATE DISSIPATION - e + rs 50 MAX. WATTS Nominal Driving Power (approx.) 9 7 5 4 watts 
GRID DISSIPATION’ - - - - 15 MAX. WATTS Max-signal Plate Power Output 95 140 200 235 watts 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
D-C Plate Volt eres sees = 1000 1500 2000) volts 
AND OSCILLATOR Be ie Yolo <> vl 
= D-C Plate-Currene™ ="ctee |e) es 1259. = 195, a 425 
(Key-down conditions, per tube)’ DIG Grid Shaan EY el -nealey- | 40 40 45 4 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - 165 250 285 volts 
DiGePLATE. VOLTAGE Vo!) = 2000 MAX. VOLTS ound rows (approx.) ee mi A eis 
ri issipation a Oe ee ee ‘ z 8 watts 
D-C PLATE CURRENT - - - 150 MAX. MA. SAGs Povericcr eee ae Li 125 ise 260 watts 
PLATE DISSIPATION - - -— - 50 MAX. WATTS Plate Dissipation - - - - - 38047 50 watts 
GRID DISSIPATION. - = = - 15 MAX. WATTS Plate Power Output St eee 87 141 200 watts 
PLATE MODULATED RADIO FREQUENCY BA sick rey cane d ei <a 
POWER AMPLIFIER - ate oltage - - - - - 750 0 volts 
D-C Grid Volt Pepe, Fs) 5s 100 0-125" Sal SO ve 
Class-C Telephony (Carrier conditions, per tube)’ D-C Plate Ciirrent Sey OOM BC 95 100 90 ae 
D-C Grid’ Cirentn 2 ts. 3 40 40 40 
MAXIMUM RATINGS Peak RF Driving Voltage (approx.) - 210 240 270 atte 
D-C PLATE VOLTAGE - - - 1600 MAX. VOLTS Driving Power (approx.) ce ate 9 10 ll watts 
é Plate Dissipati - - : - - 20 25 30 watts 
| ) D-C PLATE CURRENT ee 120 MAX. MA. Siete Tc heen nde reed chal ioe 7Os Alot tee 
PLATE DISSIPATION - - - - 33 MAX. WATTS Plate Power Output enya rs tet 50 75 105 watts 
GRID DISSIPATION - - - - 15 MAX. WATTS *Adjust for stated zero-signal plate current. 


"The performance figures listed under Typical Operation are for radio frequencies up to the WHF region and are obtained by calculation from the 
characteristic tube curves and confirmed by direct tests. The driving power given includes power taken by the tube grid and the bias circuit. 
The driving power and output power do not allow for losses in the associated resonant circuits, These losses are not included because they depend 
principally upon the design and choice of the circuit components. 


(Effective 5-1-62) Copyright, 1958 by Eltel-McCullough, Inc. 


FILAMENT 


NOTES: 
|. DIMENSIONS _IN 1 ; 


2.*STANDARD DESIGN T 
& QUALIFICATION TESTS. 


——$—_—— 


3.** QUALIFICATION TESTS. 


ee 


MEDIUM 4 PIN_ 
BAYONET BASE 


35TG 


@ 


aan PESEaSBaaa Po SES Be Sao@ cH SRE 8) |_| | ana | 
Sesrrfiidl tae 5 of Mazes) Fsssaiuiillil ital EHS of (gla lee aii sar 
EHH 2 ails cose teens uueeyenene PH St — 
aaece ror = = ARGEEEEE es2 (4 coor HEEEECECEEH a = elt|»(s/alelelsi eee CCC Fase 
Sacra HHS 18 fi PET PCOS S18 2H HH 
ann - Oo ={5/ 4 bez ( Doaneeue wo PCO CREE eal a Osa a8 rez ia 
a == re 22 a Pre Sennen NS z sce m 
a 5 Sse iz cH a Poh " 3 ds l= 
i ul @ HHH < SAGRaesaegraace t 2) E 
: ul < 
[a Bau ape Et T a Bae So = BSES0ea SShne rei) AGS2SeSSSea eR aae @ Ss = 
= 1 | aia eae ier ef fet af Fe) | | lla 
a ea a DLGOSSeaceeao F3 a le] ae 
i Too Tt ‘we me elie = petoietel cic ctel etal rH8 carat be 
a G HHH aa Gon Boae 8a Bocca we eel = PGs aageoe Hi roe rad 
Sees ea asset gd taadeee eee tttvazee ate Ig sbsbatrentianescreretcss Teeesntae rere & 
a anne | = ai Sibeifssts 2 
Eanes eces esesessesteel more flea ll nara HECSHeE aH =e 
sueeu Jescereee saeee Sa) EEEESEEEEEEEE rea *o 
Sree eTiiinadl Heese, & | FEHR EERE : 
pee eee ee eee ert ’ ABeceee cups sy Enon Co ia soe ee = 
SSSR Ee SERaa Fe a se | | | BE 
SRUSGHECSSGGGNGKRED F Heo H neGeemal a 
PEELE PEEPS | ite H 
SeeaSSS0005R000 SO =o coh vena Ea aoe soa a B 4 
Sadie ocad fos test astantasitastor Hate fon i : 
SeSeSauEEEER : seseesenssetsee : 
Hee Bee Sao a & BS Shea ‘a goeou LJ Baas 


25.0 
225 
175 
125 
10.0 

75 

59 


= a EECA gy ETE 
q . i Be 239 COCO eee 
— PEt +f at : bei EEE EEE EEE CH 
ae SE Tye fe pa IRS Peay ie Torr S eo] oF zs LO COP 
ae O70 cfF& COO oD = ons EG Re OMe Me lad bd (2 Piet | 
> c£eZGOorFYER - 0 o Ce tetatate tate ° ola vs CEC asceR senueu 
vu ogo Q oO Healt) oh ea ee SESEE Genoese o <1 goof TTT | Po 
UCC) ms ned ff - = eee On ke bez Orr e+ g 
@ UO Ouse ao mains) 5, etait cae 2 se rots 2 
On = Oo pat tel. cok Pests tote te aaa ee eee ids 
Ben! Ro ce ae ce oan SOs a SEE DEEPER PC EEE @\- ELEC EEEELCECe Err ees 
Rage 2 CO sO OS Oe ae PEELE erent CEPOL Giscl ia ace ain eared 
> Seer re ton = fe tt PERE 3 
oe Oe SS viet ees ap eee Ss EERE aannm a Pee PEE Er] cet 
a. t= ee Ie ese Cig a Os PEER rH Pooh PEE PCE . im 
Jak eee ee A) F3 Y g in tek ep Gauss SEaREESSSeeTece Pos 
ie — pate te} N 
”w” Se, ey ee a Peper eer a So0eSnQ0050000005 pach 
> 2 ° Diy oS es) as ae .. amare HHH ret ett eee eee O 
ry) cae -Oeecees VEO ES ee! Poe ea a a Coo Ce 
« oO o YW oe e ts Io; t= {S) [a ACCESS eel str s & 
as poe oc Cus GLO aeesueeae Ging scCusse “ 
a eh Oe oa See cee SaGAmE> Ue 
=e BESeh come tae oun 4 os Suuee 9 
=) o ithe Fe, > iZOLEO (O). ee a +f =e ~ ae 
a 4 Cn Sh ol Pe de ues Suns SOSESEnTaG loess sessnertesens czas 
On: ea ey LSE Gots 3a COCR EEE EERE ia POE SSE 
va) Spee ees Gs Gc Te ee FH ana aie aaan BORED 
= re oa 4 cea In aa 
— FEeBeN SDS ARAL SHEN ECC ee see — Ho 
Le & ps = a <3 Ss 
oS SLLVM- YSMOd ONIAING Giy¥d 


SLIOA — JDVLIOA ALV Id 


O00€ OSZZ 00SZ 0S22 0002 OSZ1 00ST 0SZI 0001 OSZ 00S 0SZ 0 


002- 


0 OOT- 


SauadWV — LN3YYND alud-——- 007 
SIUIdWV — LN3YYND 3LV1d 


SOLLSTHALOVYVHO 
LNAYHNO INYVLSNOOD 00S 
TWOIdAL 
LSE OVINIA 


35TG 


SLIOA — JDVLIOA GlyddS 


Printed in U.S.A, 54405 


75TH 


MEDIUM-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 75TH is a medium-mu power triode intended for use as an amplifier, oscillator, or 
modulator. It has a maximum plate dissipation rating of 75 watts and a maximum plate voltage rating 
of 3000 volts at frequencies up to 40 Mc. Forced-air cooling is not required in properly designed 
equipment operating at frequencies below 40 Mc. 

The 75TH in Class-C R-F service will deliver up to 225 watts plate power output with 10 watts 
driving power. Two 75TH's in Class-B modulator service will deliver up to 300 watts maximum-signal 
plate power output with 3 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - - - - - =e .0 volts 
Current - - - - - - - - - - - - 6.25 amperes 
Amplification Factor (Average) - - - - - - - : 3 : = eon 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate_ - - - - - - - - - - - . 2.3 upt 
Grid-Filament- - - - - . - - - . - - 2.7 wt 
Plate-Filament- - . - - - - - = = E : 0.3 put 
Transconductance (l,=225 ma., E,=3000 v.) - - - - - - - 4150 ,,mhos 
Highest Frequency for Maximum Ratings - - - - - - - - - 40 Me 
MECHANICAL 
Base 2 = - = - - - - - - - - - Medium 4-pin bayonet 
Basing . - - - - - . - - - - - - See outline drawing 
Socket - - - Johnson type No. 122-224, National type No. XC-4 or CIR-4, or equivalent 


Mounting Position - - - - - - - - - - - - - : - - - - Vertical, base down or up 


= - Convection and radiation 


Cooling - - - - . - - - - - : : z C s 5 2 A 
Maximum Temperature of Plate and Grid Seals - = = z 5 : = = : : 5 2 z : - "995°C 
Recommended Heat Dissipating Connectors: 
Plate - . - ‘ x ci = : = 7m = 5 : = = = = 2 = - > - Eimac HR-3 
Grid - . - - - - - - - - - - - - - - - - - - - - Eimac HR-2 


Maximum Overall Dimensions: 
= 3 - - - . - - - 7.25 inches 


Length - - - = < 2 > = - - = = 
Diameter - - - 2 - - - - - - - - - - - - - - - - - 2.81 inches 
Net Weight . - - . - > = > = = : = = 7 = = = = - = - - 3 ounces 
Shrppuiaa Weight (Average) (4. Meee = =! Aetn mig ale) rg tee Har ee a pe ey ee tS - - 1.5 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
OR D-C Plate Voltage - . - - - 1000 1500 2000 volts 
AND OSCILLAT D~C Grid Voltages wks age than mas 2;--00) 128) fn 200 vale 
Class-C Telegraphy (Key-down conditions, | tube) D-C Plate Current - - - - - 215 167 150 ma. 
‘ D-C Grid Current (approx.) - - - 35 23 32 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Inpyt Voltage (approx.) 270 280 350 volts 
D-C PLATE VOLTAGE - - - - - 3000 MAX. VOLTS Driving Power (approx.) - - - 9 6 10 watts 
D-C PLATE CURRENT E aot = - 225 MAX. MA. Plate Power Input - - - - 215 250 300 watts 
PLATE DISSIPATION - - - 75 MAX. WATTS Plate Dissipation - - - - - 75 75 75 watts 
GRID DISSIPATION” - - - - - - 16 MAX. WATTS Plate Power Output - - - - - 140 175 225 watts 
PLATE MODULATED RADIO TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
FREQUENCY AMPLIFIER OC Grid Valfagab + gees | - —150 200-300 aelte 
Class-C Telephony (Carrier conditions, per tube) Be Aart test ir : : - - - 135 115 110 ma. 
‘ - ri urrent (approx.) - - - 20 14 IS ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Input Voltage (approx.) 300 330 440 volts 
D-C PLATE VOLTAGE - - - - - 2400 MAX. VOLTS Rus Power (approx.) - - - - 6 5 6 watts 
D-C PLATE CURRENT a - = 2 - 180 MAX. MA. rid Dissipation = = = = C 3 2 2 watts 
Plate Power Input - - - = 135 175 220 watts 
PLATE DISSIPATION ve dips Sig. eee 50 MAX. WATTS Plate! Dissipation" ar =. =<) = 150 50 50 watts 
GRID DISSIPATION” - - - - - - 16 MAX. WATTS Plate Power Output - - - - 85 125 170 watts 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
AND MODULATOR D-C Grid Voltage (approx.)! - - - —30 —40 —90 volts 
Class-B Zereaie D-C Plate Current = - 90 67 50 ma. 
ax-Signal D-C Plate Current - - 350 267 225 ma. 
MAXIMUM RATINGS (Per tube) Effective Load, Plate-to-Plate - - 5300 11,400 19,300 ohms 
D-C PLATE VOLTAGE : z - : < 3000 MAX. VOLTS Peak A-F Grid Input Voltage (per tube) 175 165 175 volts 
Max-Signal Driving Power (approx.)  - 7 4 3 watts 
MAX-SIGNAL D-C PLATE CURRENT - - 225 MAX. MA. eoenisaal Plate Dissipation (per tube) 75 75 75 watts 
ax-Signal Plate Power Output - - 200 250 300 watts 
PLATE> DISSIPATION a . ; =; # 75 MAX. WATTS Total Harmonic Distortion - - - 1.5 2.0 2.0 per cent 
GRID DISSIPATION. - - - - - - 16 MAX. WATTS 1Adjust to give stated zero-signal plate current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “'TYPICAL OPERATION", 


POSSIBLY EXCEEDING MAXIMUM RATINGS, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


— 75TH 


APPLICATION 


MECHANICAL 


Mounting—The 75TH must be mounted vertically, base 
down or up. The plate and grid leads should be flexible. 
The tube must be protected from vibration and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-3 and 
HR-2) should be used at the plate and grid terminals of 
the 75TH. If the free circulation of air around the tube 
is restricted, a small fan or centrifugal blower should be 
used to provide additional cooling for the plate and 
grid seals. 

Cooling requirements will be met if the temperature of 
the plate and grid seals is not allowed to exceed 225°C. 
One method of measuring these temperatures is provided 
by the use of ‘‘Tempilaq’’, a temperature-sensitive lacquer 
available from the Tempil Corporation, New York 11, N.Y. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the base pins, should be 
the rated value of 5.0 volts. Variations must be kept 
within the range of 4.75 to 5.25 volts. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 75TH, there 
is little advantage in using bias voltages in excess of 
those given under ‘‘Typical Operation,’ except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of loss 
of excitation. 


.O65 DIA. MIN. 
| .O71 DIA. MAX. 


312 ne 


O55 DIA. MIN. 
O61 DIA.MAX. 


MEDIUM 4 PIN 
BAYONET BASE 


ALL _ DIMENSIONS _IN_INCHES 


Plate Voltage—The plate-supply voltage for the 75TH 
should not exceed 3000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under ‘Typical Operation’”’ for the power 
output desired. 


Grid Dissipation—The power dissipated by the grid of the 
75TH must not exceed 16 watts. Grid dissipation may be 
calculated from the following expression: 
Bez usaale 
where P,=Grid dissipation, 
€cmp=Peak positive grid voltage, and 
I. =D-c grid current. 
€emp May be measured by means of a suitable peak 
voltmeter connected between filament and grid’. In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any condition 
of loading. 


Plate Dissipation— The plate of the 75TH operates at a 
visibly red temperature at its maximum rated dissipation 
of 75 watts. Plate dissipation in excess of the maximum 
rating is permissible only for short periods of time, such 
as during tuning procedures. 


1 For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings'', Eimac News, January, 1945. This article is available in reprint 
form on request. 
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75 TL 


LOW-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 75TL is a low-mu power triode intended for use as an amplifier, oscillator, or 
modulator. It has a maximum plate dissipation rating of 75 watts and a maximum plate voltage rating 
of 3000 volts at frequencies up to 40 Mc. Forced-air cooling is not required in properly designed 
equipment operating at frequencies below 40 Mc. 


The 75TL in Class-C R-F service will deliver up to 225 watts plate power output with 8 watts 
driving power. Two 75TL's in Class-B modulator service will deliver up to 350 watts maximum-signal 
plate power output with 5 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - - - 
Current - - - 

Amplification Factor (Average) 


Direct Interelectrode Capacitances (Average) 


Grid-Plate > 2 
Grid-Filament - - 
Plate-Filament - - 


Transconductance (1,=225 ma., E,=2500v.) 
Highest Frequency for Maximum Ratings - 


MECHANICAL 


Base . - - - - 
Basing - - - - - 
Socket - . 
Mounting Position - - - 
Cooling - - - - - 


Johnson type No. 122-224, 


National type No 


5.0 


volts 
6.25 amperes 


12 


2.4 wut 
2.6 wt 
0.4 wf 
3350 pmhos 
40 Mc. 


Medium 4-pin bayonet 


See outline drawing 


. XC-4 or CIR-4, or equivalent 


i . Vertical, base down or up 
. Convection and radiation 


Maximum Temperature of Plate and Grid Seals : - - - - . - - - - - - - - 225°C 
Recommended Heat Dissipating Connectors: 
Plate - = - = - - - - - - - - - - - - - - - Eimac HR-3 
Psi ue ae salle tect, eee L Sro. ORE Mae iri 1 sal yest laaly. weeley, eres Meirianes bee 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - - - - - . - 7.25 inches 
Diameter - - - - : = - - - - - - - - - - = = 2.81 inches 
Net Weight - - - - - - - - - - - - - - - - - - - - 3 ounces 
Shipping Weight (Average) - - - - - - - - - - - - - - - - 1.5 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
AND OSCILLATOR D.C GridVoltaga,| eeu). ecw eo, 2-150 250) ba a yells 
Class-C Telegraphy (Key-down conditions, | tube) D-C Plate Current - - - - - 215 167 150 ma. 
D-C Grid Current - - - - - 28 22 21 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Input Voltage (approx.) - 320 355 425 volts 
D-C PLATE VOLTAGE - - - . - 3000 MAX. VOLTS Driving Power (approx.) - - - 8 6 8 watts 
D-C PLATE CURRENT - - - - - 225 MAX. MA. Plate Power Input - - - - - 215 250 300 watts 
PLATE DISSIPATION - - - - - 75 MAX. WATTS Plate Dissipation - - . - - 75 75 75 watts 
GRID DISSIPATION” - - - - - - 13 MAX. WATTS Plate Power Output - - - - 140 175 225 watts 
PLATE MODULATED RADIO TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
FREQUENCY AMPLIFIER Total Bias yoraae - - - - - —250 —370 —500 vous 
. wy Fixed Bias Voltage - - ~ - - —1!30 —260 —380 volts 
Class-C Telephony (Carrier conditions, per tube) Grid Resistor a J ‘ ? . 5 7500 5000 5000 -schiel 
. -C Plate Current - - - - - 135 130 130 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) B-Csria Gananrtappron] ‘ ‘i é 16 18 20) ae 
D-C PLATE VOLTAGE - . - - - 2400 MAX. VOLTS Peak eae Anes Voltage (approx.) - 410 545 ai volts 
Driving Power (approx.) - - - 6 10 watts 
D-C PLATE CURRENT - - - . - 180 MAX. MA. Grid Dissipation E iN “5 i. ¥ 2 3 4 atte 
, z 2 S % , Plate Power Input - - - - - 135 195 260 watts 
PLATE DISSIPATIO'N 50 MAX. WATTS Plate Oliigaticn a r 5 r : 50 50 50 watts 
GRID DISSIPATION. - - - - - - 13 MAX. WATTS Plate Power Output - - - - - 85 145 210 watts 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - - - - 1500 2000 volts 
AND MODULATOR D-C Grid Voltage! - - - - - - —130 —190 volts 
Class—AB Peak A-F Grid Input Voltage (per tube) - 130 190 volts 
1 Zero-Signal D-C Plate Current - - - - 67 50 ma. 
MAXIMUM RATINGS (Per tube) Pipe Sia0a) D-C Plate Current - - - - 143 “a ma. 
riving Power - - - - = = - 0 watt 
D-C PLATE VOLTAGE - = = = = 3000 MAX. VOLTS Effective Load, Plate-to-Plate tube 3 get)” 40,200 21,200 ohms 
wy 2 7 ax-Signal Plate Power Output - - - - 64 10 watts 
MaselenauarS FLATE CURRENT 2 MAK OMA: Max-Signal Plate Dissipation (per tube) - - 75 75 watts 
PLATE DISSIPATION - - - - - 75 MAX. WATTS Total Harmonic Distortion - - - - 3.0 3.5 per cent 


IF IT 1S DESIRED TO OPERATE THIS 


TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", 


POSSIBLY EXCEEDING MAXIMUM RATINGS, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS, 


(Effective 1-2-52) Copyright, 1952 by Eitel-McCullough, Ine 
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AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) @ 

D-C Plate Voltage - - - - - 1000 1500 2000 volts 

AND MODULATOR D-C Grid Voltage! - - —70 —130 —190 volts 
Class—AB Peak A-F Grid Input Voltage (oer tube) 215 250 300 volts 
2 Zero-Signal D-C Plate Current - 100 67 50 ma. 
Max-Signal D-C Plate arti - - 350 285 250 ma. 

Max-Signal Avg. Driving Power (approx. ) 7 6 5 watts 

MAXIMUM RATINGS (Per tube) Priel signer ae Driving Power - ord 23 19 watts 
a n a & e ective Loa Plate-to-Plate - => 11,000 18,000 ohms 

D-C PLATE VOLTAGE 3000: MAX. VOLTS Max-Signal Plate Power Output - - 200 280 350 watts 

MAX-SIGNAL D-C PLATE CURRENT - ud 225 MAX. MA Max-Signal Plate Dissipation (per tube) 75 75 75 watts 

: 4 Total Harmonic Distortion - - 2.0 4.5 6.0 per cent 


PLATE DISSIPATION - : : J 
GRID DISSIPATION’ - - - - = 4 


75 MAX. WATTS 
13 MAX. WATTS 


1Adjust to give stated zero-signal plate current. The effective grid- 
circuit resistance for each tube must not exceed 250,000 ohms in class- 
AB, operation. 


APPLICATION 


MECHANICAL 


Mounting—The 75TL must be mounted vertically, base 
down or up. The plate and grid leads should be flexible. 
The tube must be protected from vibration and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-3 and 
HR-2) should be used at the plate and grid terminals of 
the 75TL. If the free circulation of air around the tube is 
restricted, a small fan or centrifugal blower should be 
used to provide additional cooling for the plate and grid 
seals. 


Cooling requirements will be met if the temperature of 
the plate and grid seals is not allowed to exceed 225°C. 
One method of measuring these temperatures is proviced 
by the use of “Tempilaq’’, a temperature-sensitive lacquer 
available from the Tempil Corporation, New York 11, N.Y. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the base pins, should be 
the rated value of 5.0 volts. Variations must be kept 
within the range of 4.75 to 5.25 volts. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 75TL, there 
is little advantage in using bias voltages in excess of 
those given under ‘Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of loss 
of excitation. 


O65 DIA. MIN. 
.O7! DIA. MAX. 


MEDIUM 4 PIN——— 
BAYONET BASE 


ALL DIMENSIONS _IN INCHES 


Plate Voltage—The plate-supply voltage for the 75TL 
should not exceed 3000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under “Typical Operation” for the power 
output desired. 
Grid Dissipation—The power dissipated by the grid of the 
75TL must not exceed 13 watts. Grid dissipation may be 
calculated from the following expression: 
Pe Cenple 
where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
=D-c grid current. 
€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any condition 
of loading. 
Plate Dissipation—The plate of the 75TL operates at a 
visibly red temperature at its maximum rated dissipation 
of 75 watts. Plate dissipation in excess of the maximum 
rating is permissible only for short periods of time, such 
as during tuning procedures. 
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DRIVING POWER vs. 


The three charts on this page show 


EC 


the relationship of plate efficiency, 
power output and grid driving power 


at plate voltages of 1000, 1500 and 


2000 volts. 


These charts show com- 


The 


bined grid and bias losses only. 
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, and C are identical to the 
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Points A 


typical Class C operating conditions 


shown on the first page under 1000, 


1500 


and 2000 volts respectively. 
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75TL 


IOOTH 


HIGH-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 100TH is a high-mu power triode having a maximum plate dissipation rating of 100 
watts, and is intended for use as an amplifier, oscillator, or modulator. It can be used at its maximum 
ratings at frequencies as high as 40-Mc. 

Cooling of the 100TH is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation by convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltager= es a7 Seer et es 5.0 volts 
Gorrentee t=: See eye et, B= y= 6.3 amperes 
Amplification Factor (Average) a i ee te 38 
Direct Interelectrode Capacitances (Average) 
Srid-Plate’ (si t-0 ty i ee SB ei Ee 2.0 put 
Grid-Filament - = - - -»- - - - 259 mat 
» Plate-Filament - - - - 0.3 ppt 
Transconductance (i,—200 ma., E0008 eo By. ) 4500 ,»mhos 
Frequency for Maximum Ratings am ecu tok ie - 40 Mc. 
MECHANICAL 
Base - - - (Medium 4-pin bayonet, ceramic) RMA type M8-078 
Deer en he LARUE aOR E REN COE PERMA type: |) 2M 
Mounting - - - - - - - - - - Vertical, base down or up. 
Goolings= <<: 20 = se =o eh == = Convection and= Radiation: 
Recommended Heat Dissipating Connectors: 
mpegs Se. gu hey eo ADTs COT UM ie Pow eae teed Meee eae enen Pome e eN 3frN< (5 2 > 
Srila te Se ai Se at be ae Rina pie OR: ge een b te ke Bennie Eimac HR-2 
Maximum Overall Dimensions: 
TEARS S due Cis ae 2h Ree a Se eet Oe ees Nem EYE Lbs, isc 
Diameterireemierate c so mrs tone st Tal ele eh ee a) epee Oe en) os 3.19 inches 
ile tare iti teeta lek irereeh cur tombe rec Pre Pee ae eu eae | od ere im oe 4 ounces 
SHiceInokweidntes Average! sects ork Fe ee) ie) eer ee 1.5 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND MODULATOR D-C Plate Voltage - - . - 1500 2000 2500 Volts 
, ( Ul ae ‘fad D-C Grid Voltage lappron ) eae - - —20 —35  —50 Volts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified} Tere Siqnal D-CiPlateiCGurrsefe 7 ‘ 80 60 49: \e 
Max-Signal D-C Plate Current - - - 320 280 250 Ma. 
MAXIMUM RATINGS Effective Load, Plate-to-Plate - : - 8800 15,000 22,000 Ohms. 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS Peak A-F Grid Input Voltage (per tube) - 145 150 155 Volts 
Max-Signal Peak Driving Power - - 18 19 15 Watts 
aise elute D-C. PLATE Sab: 225 MAX. MA Max-Signal Nominal Driving Power ( approx.) 9 9.5 7.5 Watts 
c ji i 5 ; : Max-Signal Plate Power Output - - - 280 360 425 Watts 
PLATE DISSIPATION, PER TUBE - - 100 MAX. WATTS *Adjust to give stated zero signal plate current. 
ES ig Se Ss Ne eS See ac, ae a Se ET a cm Na Ee ek al A a mee 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND OSCILLATOR D-C Plate Voltage - - - - - 1500 2000 3000 Volts 
Class-C Tel hy or FM Teleph D-C Grid Voltage - - - - - —65 —80 —200 Volts 
Pens ames ea ae D-C Plate Current - = - == = 190 165 165 Ma. 
(Key-down conditions, per tube D-C Grid Current - - - - 48 39 51 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - : - 230 230 385 Volts 
D-C PLATE VOLTAGE - - -  - 3000 MAX. VOLTS pa eee (approm) eer kn f= - : " bs ie 
ri issipation . : - - - atts 
D-C PLATE CURRENT - fi j ) 225 MAX. MA. Plate Power Input - - - - - 285 335 500 Watts 
PLATE: DISSIPATION” "= = = = 100 MAX. WATTS Plate Dissipation - - - -— = 100 100 100 Watts 
GRID DISSIPATION - - - - 20 MAX. WATTS Plate Power Output - - - - - 185 235 400 Watts 
ES LES, ne Di i es a a a a 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
AMPLIFIER D-C Plate Voltage - - - - - 1500 2000 2500 Volts 
D-C Grid Voltage - - - - - —1!50 —200 —250 Volts 
Class-C Telephony (Carrier conditions, per tube) D-C Plate Current - 4 2 z a 160 150 140 Ma. 
D-C Grid Current - - - - - 46 41 40 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - 325 375 425 Volts 
D-C PLATE VOLTAGE - - -  - 2500 MAX. VOLTS Driving Power (approx.) - - = — = 1515.5 17 Watts 
D-C PLATE CURRENT 180 MAX. MA Grid Dissipation - - . - - 8 7.3 7 Watts 
; ‘ c ; ; F : Plate Power Input - - - - - 240 300 350 Watts 
PLATE DISSIPATION - - - - 65 MAX. WATTS Plate Dissipation : Z = a zs 65 65 65 Watts 


GRID DISSIPATION - - - - 20 MAX. WATTS Plate Power Output - - - - - 175 235 285 Watts 
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DRIVING POWER vs. POWER OUTPUT 


| "EIMAC 100TH. 


The three charts on this page show 


the relationship of plate efficiency, 


power output and grid driving power 
at plate voltages of 1500, 2000 and 
3000 volts. These charts show com- 
bined grid and bias losses only. The 


driving power and power output fig- 
ures do not include circuit losses. The 


plate dissipation in watts is indicated 
by Pp. 


GRID DRIVING POWER-WATTS 


Points A, B, and C are identical to the 
typical Class C operating conditions 


shown on the first page under 1500, 
2000, and 3000 volts respectively. 


POWER OUT PUT-WAT TS 


000V 
MAC 100TH 


E73000 VOLT 
EIMAC 100TH {+ 


w& 
ro) 


ENTICAL TO TYPICAL 
CLASS C OPERATING CO 
DITION ON FIRST PAGE. 
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NS RMA Base 
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FILAMENT 


FILAMENT 


PLATE CAP 
NO. 4000C 


GRID CAP 
(SEE TUBE OUTLINE DRAWING) 


Printed in U.S.A. 916 
(Effective 4-1-49) Copyright, 1949 by Eitel-McCullough, Inc. 


100TL 


LOW-MU TRIODE 


2 
MODULATOR 
OSCILLATOR 

AMPLIFIER 


The Eimac I00TL is a low-mu power triode having a maximum plate dissipation rating of 100 
watts, and is intended for use as an amplifier, oscillator or modulator. It can be used at its maximum 
ratings at frequencies as high as 40-Mc. 

Cooling of the 100TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation by convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage = = hie ere site 5.0 volts 
2517 Cie bee ae oe Foe ea ae 6.3 amperes 
Amplification Factor (Average) oe ded St Oe eet a 
Direct Interelectrode Capacitances (Average) 
GridePlatent Fk Mage ee be ert 2.0 ppf 
Grid-Filaméent =) == “S325 =) 2 ee 2:3 pit 
Plate-Filament - - - - - - - 0.4 ppf 


Transconductance (i,=225 ma., E,=3000v., e.— —90v.) 3000 umhos 


Frequency for Maximum Ratings - - - 9- -) - 40 Mc. 
MECHANICAL 
Base - - - (Medium 4-pin bayonet, ceramic) RMA type M8-078 
Basing <= = - = = = = = = = = - - RMA type 2M 
Mounting - - - - - - - - - - Vertical, base down or up. 
Coolings- -.- - -.4-= = = - - Convection and” Radiation. 
Recommended Heat Dissipating Connectors: 
PEL Ras. SLED ag cee we ae Heh BL ee Se ek ee Eimac HR-6 
ca ewer se eh Phar arte SA te Reso tote ba padre eae | Eimac HR-2 
Maximum Overall Dimensions: 
ESTs io ia he Ure site ee ea awa Lest as oe RG et 
Biaiyeter tee, t= aioe ob ay at rey erie eps Piaf sho. dha ge or) besl lee ads 3.19 inches 
Gr ESP] Ce SS e gae  ese theseata ed Ey anand ey ee es a ta os Seo a 4 ounces 
SOONG Ewe Ontis (Average) a ccs vanced gn) ee te La Pel Leta, rege tend 1.5 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND MODULATOR D-C Plate Voltage - - - - - 1500 2000 2500 Volts 
: e D-C Grid Voltage (approx.)* - = - —65 —I!10 —145 Volts 
Class-AB. (Sinusoidal wave, two tubes unless otherwise specified) Zero-Signal D-C Plate Current - E x 80 60 48 Ma. 
Max-Signal D-C Plate Current - - - 320 280 250 Ma. 
MAXIMUM RATINGS Effective Load, Plate-to-Plate - - - 8800 15,000 22,000 Ohms 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS Peak A-F Grid input Voltage (per tube) - 235 270 290 Volts 
Max-Signal Peak Driving Power - - 21 22 20 Watts 
meen tanec PLATE CURRENT, 225 MAX. MA Max-Signal Nominal Driving Power (approx.) 10.5 VI 10 Watts 
ER : 5 7 : > : : Max-Signal Plate Power Output = - . 280 360 425 Watts 
PLATE DISSIPATION, PER TUBE - - 100 MAX. WATTS *Adjust to give stated zero signal plate current. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
TOR D-C Plate Voltage - - : - - 1500 2000 3000 Volts 
AND OSCILLATO D-C Grid Voltage - - - - - —175 —225 —400 Volts 
Class-C Telegraphy or FM Telephony D-C Plate Current - - - - - 190 165 165 Ma. 
(Key-down conditions, per tube) NC Grid’ Ciccent = : b hl : 37 28 30 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - 425 450 650 Volts 
5 y 4 ° :" X. VOLTS Driving Power (approx.) - : - - 14 V1 20 Watts 
Sgatl nelly a Hate oye ye MA Grid Dissipation - - - - - 7.5 5 8 Watts 
D-C PLATE CURRE = t<—3 r : : Plate Power Input - - - - - 285 335 500 Watts 
PLATE DISSIPATION - - -— - 100 MAX. WATTS Piste Dissipation k-~ °.~ 1. a) S| 100 100 100 Watts 
GRID DISSIPATION - - - - 15 MAX. WATTS Plate Power Output - - . - - 185 235 400 Watts 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
FIER D-C Plate Voltage - - - - - 1500 2000 2500 Volts 
AMPLI D-C Grid Voltage - - - - - —300 —400 -—500 Volts 
Class-C Telephony (Carrier conditions, per tube) D-C Plate Current - : : : 2 160 150 140 Ma. 
D-C Grid Current - - - - - 32 31 31 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - 530 655 750 Volts 
D-C PLATE VOLTAGE - - - ~- 2500 MAX. VOLTS ove pave approx.) - - -  - 2 oe cs were 
ri issipation = - - - - - 2 : atts 
D-C PLATE CURRENT - : i Ms 180 MAX. MA. Plate Power Input - . - - - 240 300 350 Watts 
PLATE DISSIPATION” - : - - 65 MAX. WATTS Plate Dissipation - ; i y A 65 65 65 Watts 


GRID DISSIPATION - . - - 15 MAX. WATTS Plate Power Output - 175 235 285 Watts 
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The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1500, 2000 and 
3000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by Pp. 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 
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152TH 


MEDIUM-MU_ TRIODE 
MODULATOR 
OSCILLATOR 

AMPLIFIER 


The Eimac 152TH is a medium-mu power triode intended for use as an amplifier, 
oscillator, or modulator. It has a maximum plate-dissipation rating of 150 watts and a 
maximum plate-voltage rating of 3000 volts at frequencies up to 40 Megacycles. 

The 152TH in class-C r-f service will deliver up to 600 watts plate output power 
with 27 watts driving power. Two 152TH’s in class-B modulator service will deliver 
up to 600 watts maximum-signal plate output power with 8 watts nominal driving 
power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - . - - - - - 5.0 or 10,0 volts 
Current - - = - - . - - - - - 12.5 or 6.25 amperes 
Amplification Factor (Average) - - : : - = < 20 
Direct Interelectrode Capacitances Pearce 
Grid-Plate - - - 3 - - - - - - - - 4.8 uufd 
Grid-Filament - - : - - - - - - - - 5.7 uufd 
Prate-riiament, fe SSRN ee | Ue ETE oe ae ee 0.4 Buta 
Transconductance (Ib—500 ma, E>=3000 v) - - - - - - : 8300 umbhos 
Highest Frequency for Maximum Ratings - - - . - - - - 40 mc 
MECHANICAL 
Base - - - - - - - - - - - - - . - Special 4-pin 
Basing - - - - - - - - - - - - - See outline drawing 
Socket - “ - - - - - - - Johnson type No. 124-213 or equivalent 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - Convection and radiation 
Maximum Tomperarurs of Plate yt Grid Seals - - - - - - - - 225° C 
Recommended Heat-Dissipating Connectors: 
Plate - is : ‘ : _ S : z ES e s 3 = = “ ~ = = - Eimac HR-5 
Grid .- 2 2 5 “ m e = ‘ = 4, S : = = - - - = -  Eimac HR-6 
Maximum Over-All Dimensions: 
Length - - - - - - - - - - ~ - - - - - - - - 7.63 inches 
Diameter” - - = - - 7 . = = - - - - - - - - 2 - 2.57 inches 
Net Weight - : - < 2 = : - : = : - = = - - “i - 8 ounces 
Shipping Weight tapercnnate) ye Wy on ee ee Sie ae) ol Sic bs Aetna © oe dg cua Wei Uue 2 iouTes 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc) 
D-C Plate Voltage - - - - - 1500 2000 3000 volts 
OR OSCILLATOR D.C) Grid Voltege| 22 fei) ussunaiy 1 i2e e200 maar 
Class-C Telegraphy (Key-down conditions, one tube) D-C Plate Current - - - - So ERE 300 250 ma 
° D-C Grid Current* - - - - - 58 75 70 ma 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peale RFi Grid \Voltaget 29 ier mmennons 335 arvana 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS Driving Power*¥ - - - - - = 13 20 27 watts 
D-C PLATE CURRENT = = = 450 MAX. MA Plate Input Power . - - - - 500 600 750 watts 
PLATE DISSIPATION - = - - 150 MAX. WATTS Plate Dissipation oka fr cohen Menneee TSO 150 150 watts 
GRID DISSIPATION - 2. a - 30 MAX. WATTS Plate Output Power - - - - - 350 450 600 watts 


TYPICAL OPERATION (Frequencies up to 40 Mc) 
D-C Plate Voltage’ - - 1000 1500 2000 2500 volts 
D-C Grid Voltage - - - —150 —200 —300 —350 volts 


PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER 


D-C Plate Current - - 270 235 220 200 ma 


Class-C Telephony (Carrier conditions, per tube) 


9 


D-C Grid Current* - 40 28 30 30 ma 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Voltage - 300 = 330, 440 485 volts 
D-C PLATE VOLTAGE - - -  ~- 2500 MAX. VOLTS pai a Pie 2 POSS Va ries bie se 
y Grid Dissipation* - - - - 6 4 4 4 watts 
D-C PLATE CURRENT - - - ~- 350 MAX. MA Piste. Input Power : - 270 350 440 500 watts 
PLATE DISSIPATION - = = = 100 MAX. WATTS Plate Dissipation - - - - 100 100 100 100 watts 
GRID DISSIPATION - - - : 30 MAX. WATTS Plate Output Power - - -— - 170 250 340 400 watts 
AUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
So ery ieee) xu unless Sgt tee gece Set sehen 
OR MODULATOR Zhe eae Voltage! = - - —65 —95 —125 volts 
[:DCe Plate Curren), 02° 65 50 40 
Class-B Max. Signal DC Plate coor 3 3s 405 340 ma 
ti ~ Plate-to-Plat Sho 6000. 19.000. | 17. 
MAXIMUM RATINGS (per tube) Peak A-F Grid Voltage (per tube) - - 165 175 195 volts 
-Si ivi ate 16 watt 
D-C PLATE VOLTAGE 3000 MAX. VOLTS Max Signal Nominal Driving. Power* ae bby ees vats 
-Signal Plat t BET UN 50 watt 
D-C PLATE CURRENT 450 MAX. MA Max Slanal, Plate Cutnutiower ii ies Nc. |, S00 tion 550'/a uk ODEs 


PLATE DISSIPATION 


150 MAX. WATTS 


*Approximate values. 
1Adjust to give stated Zero-Signal D-C Plate Current. 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION,’ POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 11-25-52) Copyright 1952 by Eitel-McCullough, Inc. 
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APPLICATION 


MECHANICAL 


Mounting—The 152TH must be mounted vertically, 
base down or up. The plate and grid Jeads should be 
flexible, and the tube must be protected from vibra- 
tion and shock. 


Cooling—Heat Dissipating Connectors (Eimac HR-5 
and HR-6 or equivalent) must be used at the plate and 
grid terminals of the 152TH. Forced-air cooling is not 
required in properly designed equipment operating 
at frequencies below 40 Mc. If the free circulation of 
air around the tube is restricted, a small fan or centrifu- 
gal blower should be used to provide additional cooling. 

The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
“Tempilaq,’ a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132-34 West 
22nd St., New York 11, N. Y. 


ELECTRICAL 


Filament Voltage—The filaments of the 152TH may 
be operated either at 10.0 volts when connected in 
series or at 5.0 volts when connected in parallel (see 
basing diagram). For maximum tube life the filament 
voltage should be maintained at the rated value. 
Variations must not be allowed to exceed + 5%. 
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DIMENSIONS 
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«1.7 75> MAX. 


4 PINBASE DIMENSIONS 


Bias Voltage—When grid-leak bias is used, suitable 
protective means must be provided to prevent exces- 
sive plate dissipation in the event of loss of excitation, 
and the grid-leak resistor should be made adjustable 
to facilitate maintaining the bias voltage and plate 
current at the desired value from tube to tube. 


Grid Dissipation—The power dissipated by the grid 
of the 152TH must not exceed 30 watts. Grid dissipa- 
tion may be calculated from the following expression. 


Pe=€emple 

where P,=grid dissipation, 
€cmp—=peak positive grid voltage, and 

J.=d-c grid current 


€cmp may be measured by means of a suitable peak- 
reading voltmeter connected between filament and 
grid. In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that 
the grid dissipation does not exceed the maximum 
rating under any condition of loading. 


Plate Dissipation—The plates of the 152TH operate 
at a visible red color at the maximum rated dissipa- 
tion of 150 watts. Plate dissipation in excess of the 
maximum rating is permissible only for short periods 
of time, such as during tuning procedures. 
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GRID DRIVING POWER- WATTS 


plate dissipation in watts is indicated 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 
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EITEL-McCULLOUGH, INC. LOW-MU TRIODE 
: SAN COA floes) CCAS EOE (OO RUN tA e 
é MODULATOR 
OSCILLATOR 
AMPLIFIER 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage meat Met -Pe EENE, Pk 220 orl'O;0 volts 
Curent Ga ete nue - =) = 91 2/5 or 6:25amperes 
Amplification Factor (Average) - - - - - - - - sp 
Direct Interelectrode Capacitances (Average) 
iid -riateywo stem ene een 4.4 pf 
Grdemilamentee-e cu '-has = = - & 4 et 
Plate-Filament - - - - - - - - - - OS Fipe 
Transconductance (i,=500 ma., E,= 3000 v., E.=-85 v.) 7150 umhos 
MECHANICAL 
EG 6 2 ee Slade) 4 pin, No. 5000B 
BasiiOMe ee Baie iG ners (5 es. < .- - - RMA type 4BC 
Maximum Overall Dimensions: 
Steeda) Qe es et ee a Pare 7.625 inches 
Diameter™ (sees! walters) Sate: ioe SSE be 2.563 inches 
Net weight - - - oeatiee ee = OS 7 ounces 
r Shipping weight Uverae) Sh) oe a ee 2.0 pounds 
Aupio Frequency POWER AMPLIFIER AND MODULATOR 
Class B 
ZERO GRID CURRENT TYPICAL OPERATION 
OPERATION——2 TUBES 2 TUBES MAX. RATING 
D-C Plate Voltage - - see) 2 900 @e20008 3000 1500 2000 3000 3000 volts 
Max.-Sig. D-C Plate Goren per tube* ~ : : . . ‘ 45 Oa eias 
Plate Dissipation, per tube* - - - ~ : : : : ° 150 watts 
D-C Grid Voltage (approx.) - - - -—105 -—160 -—260 —105 -160 ~-—260 volts 
Peak A-F Grid Input Voltage - - - 21 Oe > 20 eee 20 SOU MELO 20 age. volts 
Zero-Signal D-C Plate Current - - |e) 100 65 13D 100 65 ma. 
Max.-Signal D-C Plate Current - - 28Gu e200 8220 50 WD OO ss 35 ma. 
Max.-Signal Driving Power (approx. ) O @) O NS) 13 3 watts 
Effective Load, Plate-to-Plate - - - 5100 10500 24000 5500 9000 20400 ohms 
Max.-Signal Plate Power Output - - iS) ee 22 Oe e370 560 700 #£700 watts 


*Averaged over any sinusoidal audio frequency cycle. 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C *Telegraphy 


(Key down conditions without modulation) 


TYPICAL OPERATION—1 TUBE MAX. RATING 

D-C Plate Voltage - - - - - - - - 1500 2000 3000 3000 volts 

D-C Plate Current - - - - - - - = 333 300 250 450 ma. 

OAC aOrida@lirrent) — ai =. i= =) Geyer - bee 45 42 40 75 ma. 

D-C Grid Voltage - - - - - - - - 250 —300 —400 volts 

Plate Power Output - - - - - - - - 350 450 600 watts 

g Plate DUt eR 8 = ee fae eee 500 600 750 watts 
; Plate Dissipation - - - - - 150 150 150 150 watts 
Peak R. F. Grid Input voltae: (approx. = = 400 455 550 volts 

Driving Power, (approx.) - - - - 16 18 20 watts 


*The above figures show actual measured tube performance, and do not allow for variations in circuit losses. 


(Effective I-1-44) Copyright, 1946 by Eitel-McCullough, Inc. 
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250TH 


HIGH-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 250TH is a high-mu power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate-dissipation rating of 250 watts and a maximum plate-voltage rating 


of 4000 volts at frequencies up to 40 Mc. 


The 250TH in class-C r-f service will deliver up to 1000 watts plate power output with 39 watts 
driving power. Two 250TH's in class-AB, modulator service will deliver up to 1180 watts maximum- 


signal plate power output with 42 watts nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
olsen Pwr en ee me 5.0 volts 
Current. - “ bs g = 2 nf é : : = - 10.5 amperes 
Amplification Factor (Average) A - « : = = " ‘ ; ? 37 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - : - = fern - - - - - 2.9 ppt 
Grid-Filament - = - ‘ : - - - - = « - 4.6 upt 
Plate-Filament - - - - - - . - - i es 0.5 ppt 
Transconductance (l,p=300 ma., Ey =3000 v.) - - - - . - . 5600 umhos 
Highest Frequency for Maximum Ratings - - - - - - - - - 40 Mc 
BE oniCAL 
Base 2 = b J sa be < 3 < = C - - Special 4-pin 
Basing - - : het: - 2 : - - - - - See outline drawing 
ee ri [ ‘ } [ J f PS No. XM-50 t. Peer tyson: 
E. F. Johnson No. 123-211 


Mounting Position - - - - = = 2 Z 
Cooling - - - - - : - = * P 
Maximum Temperature of Plate and Grid Seals - . 


Recommended Heat-Dissipating Connectors: 
Plate - - - = - 2 < h 
Grid - B 2 : 4 a Ib : 


Maximum Over-all Dimensions: 
Length - - - - - - = 
Diameter - - a = - a 


Net Weight - - - = 5 : - 2 : 
Shipping Weight - - - - : : : P 


- Vertical, base down or up 
= Convection and radiation 


RADIO FREQUENCY POWER AMPLIFIER 


AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down conditions, per tube) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 
D-C PLATE CURRENT - - - 
PLATE DISSIPATION - - 250 MAX. WATTS 
GRID DISSIPATION. - - = - 40 MAX. WATTS 


PLATE MODULATED RADIO FREQUENCY 
POWER AMPLIFIER 
Class-C Telephony (Carrier conditions) 


MAXIMUM RATINGS, PER TUBE (Frequencies up to 40 Mc.) 
D-C PLATE VOLTAGE - . - 3200 MAX. VOLTS 
D-C PLATE CURRENT - - : 280 MAX. MA 
PLATE DISSIPATION + - - 165 MAX. WATTS 
GRID DISSIPATION. - : - - 40 MAX. WATTS 


AUDIO FREQUENCY POWER AMPLIFIER 

AND MODULATOR 

Class-AB: (Sinusoidal wave, two tubes unless otherwise specified) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - 
MAX-SIGNAL D-C PLATE CURRENT, 


4000 MAX. VOLTS 
350 MAX. MA 


4000 MAX. VOLTS 


PER TUBE  - . . 350 MAX. MA 
MAX-SIGNAL PLATE DISSIPATION, 
PER TUBE - - 250 MAX. WATTS 


MAX-SIGNAL GRID DISSIPATION 40 MAX. WATTS 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", 


Ss ~ = - =a? 2 5a 
, a és = = 3 2 - - Eimac HR-6 
: = = E 2 Z a : bs - - Eimac HR-3 
3 4 r u s 2 e £ : ‘ 10.13 inches 
© : ‘ 3 g 2 Z : Z % 3.81 inches 
a S - 3 a 3 . = z - - 10 ounces 
. : e 7 : : : E - : 3 pounds 
TYPICAL OPERATION, per tube oalErequencies up to 40 Mc.) 
D-C Plate Voltage - - - 2000 3000 4000 vals 
D-C Grid Voltage - - - - - - —100 —I50 —220 volts 
D-C Plate Current - - - - . - 357 333 313 ma 
D-C Grid Current* - - - - 94 90 93 ma 
Peak R-F Grid Voltage (approx. - - - 345 395 470 volts 
Driving Power* - - - - 29 32 39 watts 
Grid Dissipation - - - - - . 20 19 18 watts 
Plate Power Input - - - - - - 714 1000 1250 watts 
Plate Dissipation - - - - - - 250 250 250 watts 
Plate Power Output - - - - - - 464 750 1000 watts 
TYPICAL OPERATION, ooo tube’ a iredusncies up to 40 Mc.) 
D-C Plate Voltage - - - - 2000 2500 3000 volts 
D-C Grid Voltage - - - . - - —160 —I80 —200 volts 
D-C Plate Current - - - - - - 250 225 200 ma 
D-C Grid Current* - - - - - - 60 45 38 ma 
Peak R-F Grid Voltage - . - - - 365 365 375 volts 
Driving Power* - - - - - - 22 17 14 watts 
Grid Dissipation* - - - - - : 12 8 6 watts 
Plate Power Input - - - . - - 500 565 600 watts 
Plate Dissipation - - - - - - 165 165 165 watts 
Plate Power Output - - - - - - 335 400 435 watts 


TYPICAL OPERATION 


D-C Plate Voltage - - - - - - 1500 2000 3000 
D-C Grid Voltage? - - . - 0 —30 —65 
Zero-Signal D-C Plate Curreat © - - - 220 140 100 
Max-Signal D-C Plate Current - - - 700 700 560 
Effective Load, Plate-to-Plate - - - 4200 6000 12,200 
Peak A-F Grid Voltage (per tube) - - 230 260 260 
Max-Signal Peak Driving Power*  - . - 92 104 83 
Max-Signal Nominal Driving Power* - - 46 52 42 
Max Signal Plate Power Input - - - - 1050 1400 1680 
Max-Signal Plate Power Output - - - 630 900 1180 


*Approximate values. 
1Adjust to give stated Zero-Signal D-C Plate Current. 


volts 
volts 
ma 
ma 
ohms 
volts 
watts 
watts 
watts 
watts 


POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


at knot 250TH 


APPLICATION 


MECHANICAL 


Mounting—The 250TH must be mounted vertically, 
base down or up. The plate and grid leads should 
be flexible, and the tube must be protected from 
vibration and shock. 

Cooling—Heat Dissipating Connectors (Eimac 
HR-6 and HR-3 or equivalent) must be used at the 
plate and grid terminals of the 250TH. Forced-air 
cooling is not required in properly designed equip- 
ment operating at frequencies below 40 Mc. If 
the free circulation of air around the tube is re- 
stricted, a small fan or centrifugal blower should 
be used to provide additional cooling. 

The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
'Tempilag,'' a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 W. 22nd 
St., New York I 1, N. Y. 


ELECTRICAL 


Filament Voltage—The filament voltage, as mea- 
sured directly at the tube, should be 5.0 volts 
with maximum allowable variations due to line 
fluctuations from 5.25 to 4.75 volts. 

Bias Voltage—When grid-leak bias is used, suit- 
able protective means must be provided to pre- 
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294 MIN. 


vent excessive plate dissipation in the event of 
loss of excitation, and the grid-leak resistor should 
be made adjustable to facilitate maintaining the 
bias voltage and plate current at the desired value 
from tube to tube. 


Grid Dissipation—The power dissipated by the 
grid of the 250TH must not exceed 40 watts. Grid 
dissipation may be calculated from the following 
expression. 
Poa Gcnsle 
where P,-—grid dissipation, 
€cmp— peak positive grid voltage, and 
|.=d-c grid current. 

-@emp May be measured by means of a suitable 

peak-reading voltmeter connected between fila- 
ment and grid. In equipment in which the plate 
loading varies widely, such as oscillators used for 
radio-frequency heating, care should be taken to 
make certain that the grid dissipation does not 
exceed the maximum rating under any condition of 
loading. 
Plate Dissipation—The plates of the 250TH oper- 
ate at a visibly red polgs at the maximum rated 
dissipation of 250 watts. Plate dissipation in ex- 
cess of the maximum rating is permissible only for 
short periods of time, such as during tuning pro- 
cedures. 
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DRIVING POWER vs. POWER OUTPUT 
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The three charts on this page show the 
relationship of plate efficiency, power 
output and approximate grid driving 
power at plate voltages of 2000, 3000, 
and 4000 volts. These charts show 
combined grid and bias losses only. 
The driving power and power output 
figures do not include circuit losses. 
Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 2000, 
3000, and 4000 volts respectively. 
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2507L 


LOW-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 250TL is a low-mu triode having a maximum plate dissipation of 250 watts. It is 
intended for use as an amplifier, oscillator or modulator, and can be used at its maximum ratings at 
frequencies up to 40 Mc. 


Cooling of the 250TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - = : - - - - - : . - - 5.0 volts 
Gurrente E : E : 5 : 2 = - - - 10.5 amperes 
Amplification Factor (Average)  - 7 2 7 = = : S : 2 i 14 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - : - . - - - - - 3.0 ppt 
Grid-Filament - - - - - - - - - - - - 3.7 pf 
Plate-Filament - - - - - : - - . - - 0.7 ppf 
Transconductance (lp=350 ma., Ey =3000V.) - - - - - - - 2650 pumhos 
Frequency for Maximum Ratings - - - - - - - . - : - 40 Mc 
MECHANICAL 
Base: Medium 4-pin bayonet type, fits E. F. Johnson No. 211 series sockets, National XM-50 
socket, or the equivalent. 
For pin connections, see outline drawing. 
Mounting - : - - = - s - - : - Vertical, base down or up. 
Cooling - - - = : - 2 : = < : - Convection and radiation. 


Recommended Heat Dissipating Connectors: 


Plate: = - - - - - - - - - - - - - Eimac HR-6 
Grid 2 - - : - - - - - - - - - Eimac HR-3 
Maximum Over-all Dimensions: 
ener On i Ce i ee ae yg ey oe gen Oe 
Diameter = - - - - - - - - - - - - - - - - - - - 3.81 inches 
Net Weight - = - - - - - - - - - - - - - - - - - - - - 10 ounces — 
Shipping Weight - - - - - - - - - - - : . - - . - - . - - 3 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND MODULATOR D-C Plate Voltage - .7 tt $500 2000-3000 Volts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) ees Grid Voltage, (approx.)* aH SpE ae oe rp role 
MAXIMUM RATINGS ng sane) ae fa ORS eo pat - Re: ooh _ oe Be 
D-C PLATE VOLTAGE - - 4000 MAX. VOLTS ective Loa ate-to-Flate ° Pe ' ms 
MA - - Vv 
RACER TURE 2S heal CURRENT, 350 MAX. MA iat na Foot Big eee" “haar a " 3 wat 
A = fs 0 - - - 8 7 16 tt 
MAX-SIGNAL PLATE DISSIPATION, Macsional Plate, Powers Outpul ae a se, as 580 800 1000 Watts 
PER TUBE - - - - 250 MAX. WATTS *Adjust for given zero-signal plate current. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION, per tube* offitecuan cies up to 40 Mc.) 
D-C Plate Voltage - ~ - - 2000 3000 4000 Volt 
AND OSCILLATOR D-C Grid Voltage - - - - - - - —200 —350 —500 Volts 
Class-C Telegraphy or FM Telephony Be Ets eurrenl Abiges Ekle thee - i 4 Ma: 
(Key-down conditions, per tube) Peak R-F Grid Input Voltage (approx.) - + 87 720 900 Volis 
MAXIMUM RATINGS Grid" Dissipation (approx) SL ene | ital ilsai! inseienlamet are 
DC PLATE VOLTAGE =. = A000 MAK VOLTS, Fewer tne Zt Sh Wath 
D-C PLATE CURRENT - -— - 350 MAX. MA. Plate, Power sOutoitue ne etl fktas (tke allel) 455 seg 75 Tee OO 
PLATE DISSIPATION : a a 250 MAX. WATTS *These figures show actual measured tube performance and do not allow for 
GRID DISSIPATION - - - - 35 MAX. WATTS variations in circuit losses. 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, per tube* (Frequencies up to 40 Mc.) 
D-C Plate Volt - - - - - - 2000 2500 3000 Volts 
iat eriis CSTE, SeaUspipo Ade tool deo. 2s ole 
. . eye he t = a = - = e — _ olts 
Class-C Telephony (Carrier conditions, per tube) Grid Resistor : age ‘ Set eae 3,00 5,00 7,500 Ohms 
ixed D Bias upply oltage - - - _— _ _— olts 
MAXIMUM RATINGS D-C Grid C tiie SAPELY Shae 29 20 14 Ma. 
Peak RE qld input Voltage - - - - 840 795 795 Volts 
D-C PLATE VOLTAGE - - : 3200 MAX. VOLTS Driving Power (approx.) me eee swe fs 24 16 11 Watts 
Grid Dissipation (approx.) - - - - - 9 6 5 Watts 
D-C PLATE CURRENT : - - 280 MAX. MA Plate Power Inpute ae =) oo 6:1) >) 500 565 600 Watts 
y Plate Dissipation - - : - - - = 165 165 165 Watts 
PLATE DISSIPATION - - - : 165 MAX. WATTS Plate! PowermOutputiea® > - et- ee =e 335 400 435 Watts 
GRID DISSIPATION 35 MAX. WATTS *These figures show sere) measured tube performance and do not allow for 
- - - - - variations in circuit losses. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC. FOR INFORMATION AND RECOMMENDATIONS. 


— nt} asor 


APPLICATION 


MECHANICAL 


Mounting—The 250TL must be mounted vertically, 
base down or up. The plate and grid leads should 
be flexible, and the tube must be protected from 
vibration and shock. 


Cooling—Heat Dissipating Connectors (Eimac 
HR-6 and HR-3 or equivalent) must be used at the 
plate and grid terminals of the 250TL. Forced-air 
cooling is not required in properly designed equip- 
ment operating at frequencies below 40 Mc. If 
the free circulation of air around the tube is re- 
stricted, a small fan or centrifugal blower should 
be used to provide additional cooling. 


The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
"Tempilag,'’ a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, || W. 25th 
St., New York 10, N. Y. 


ELECTRICAL 


Filament Voltage—The filament voltage, as mea- 
sured directly at the tube, should be 5.0 volts 
with maximum allowable variations due to line 
fluctuations from 5.25 to 4.75 volts. 


Bias Voltage—When grid-leak bias is used, suit- 
able protective means must be provided to pre- 
vent excessive plate dissipation in the event of 
loss of excitation, and the grid-leak resistor should 
be made adjustable to facilitate maintaining the 
bias voltage and plate current at the desired value 
from tube to tube. 


Grid Dissipation—The power dissipated by the 
grid of the 250TL must not exceed 40 watts. Grid 
dissipation may be calculated from the following 
expression. 
Pe=veeaunl: 
where P,—grid dissipation, 
€omp—peak positive grid voltage, and 
|.=d-e grid current 


€cmp May be measured by means of a suitable 
peak-reading voltmeter connected between fila- 
ment and grid.’ In equipment in which the plate 
loading varies widely, such as oscillators used for 
radio-frequency heating, care should be taken to 
make certain that the grid dissipation does not 
exceed the maximum rating under any condition of 
loading. 


Plate Dissipation—The plates of the 250TL oper- 
ate at a visibly red color at the maximum rated 
dissipation of 250 watts. Plate dissipation in ex- 
cess of the maximum rating is permissible only for 
short periods of time, such as during tuning pro- 
cedures. 

1For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings,'' Eimac News, January, 1945. This article is available in reprint 
form on request. 
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watts is indicated by Pp. 


Points A, B, and C are identical to the 
typical Class C operating conditions 


shown on the first page under 2000, 
3000, and 4000 volts respectively. 
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of 3000 volts at frequencies up to 40 Mc. 


The Eimac 304TH is a medium-mu power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate-dissipation rating of 300 watts and a maximum plate-voltage rating 


The 304TH in class-C r-f service will deliver up to 1200 watts plate power output with 53 watts 
driving power. Two 304TH’s in class-AB, modulator service will deliver up to 1400 watts maximum- 


signal plate power output with 14 watts nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - - - - - - - 
Current - - : e 2 2 s 


5.0 or 10.0 volts 
- 25.0 or 12.5 amperes 


MEDIUM-MU TRIOD 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


Amplification Factor (Average) - - - - - - - - - - - 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plote - - - - - - - - - - - - - 10.2 uf 
Grid-Filament - - - - - - - - - - - - 13.5 put 
Plate-Filament - - - - - - - - - - - - O.7 ppt 
Transconductance (I, =1.0 amp., E, =3000 v.) - - - - 16,700 umhos 
Highest Frequency for Maximum Ratings - - - - - - - - - 40 Mc 
MECHANICAL 
Base - - - - - - - - - - - - - - Special 4-pin 
Basing - - - - - - - - - = - - - See outline drawing 
Socket = - - - - - - - . - Johnson type No. 124-213 or equivalent 
Mounting Position - - = = - - < 2 = ~ = 2 = = = - - Vertical, base down or up 
Cooling - - - - - = : = = = - = 2 = : = - - - Convection and radiation 
Maximum Temperature of Plate and Grid Seals : z : 2 : : 3 ‘ 3 E 2 : = 225° C 
Recommended Heat-Dissipating Connectors: 
Plate - A = ‘ “ = 2 £ = 2 z A ‘ : = = = : : : Eimac HR-7 
Grid : ’ s e : ‘ 25 2 3 : = : 4 = : 5 2 - Eimac HR-6 
Maximum Over-all Dimensions: 
Length - - - = : = : : = is - = : - - 2 - - - - - 7.63 inches 
Diameter - : 2 = = - 2 2 é - 2 Z = = - - - - - - 3.56 inches 
Net Weight - - 3 2 ~ 3 e e = : = . = : = a = : = = = 9 ounces 
Shipping Weight “ : = = : 2 : : : - = 2 = : : : : - - - 3.0 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - 1500 2000 3000 volts 
OR OSCILLATOR D-C Grid Voltages» =) ep nee Se)  ==125 —200 300 volts 
Class-C Telegraphy (Key-down conditions, one tube) ic Bae eee 5 = % z AE 125 135 = 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak oa Grid Voltage - - - a Le ae volts 
D-C PLATE VOLTAGE - - -  ~- 3000 MAX. VOLTS Grin DAE DaHoR’ ae Rae 16 2 34: watts 
D-C PLATE CURRENT = : = 3 900 MAX. MA Plate Dissipation - - - - 300 300 300 watts 
PLATE DISSIPATION - - - - 300 MAX. WATTS Plate Power Input - - - - 1000 1200 1500 watts 
GRID DISSIPATION - - - - - 60 MAX. WATTS Plate Power Output - - - - 700 900 1200 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - 1500 2000 2500 volts 
AMPLIFIER DiC, Grid. altage ie aia alia 290 —300 350 volts 
2 = Z = : 4 4 
Class-C Telephony (Carrier conditions, per tube) 3 ek Sel 3 = 2 a 55 oP 60 oi 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Voltage  - - - 330 440 485 volts 
Driving Power* - - - - - 18 26 29 watts 
D-C PLATE VOLTAGE - - - - 2500 MAX. VOLTS Grid Dissipation* - - - - 7 8 8 watts 
D-C PLATE CURRENT - - - - 750 MAX. MA Plate Dissipation - - - - 200 200 200 watts 
PLATE DISSIPATION - - - - 200 MAX. WATTS Plate Power Input - - - - 700 880 1000 watts 
GRID DISSIPATION - - - - - 60 MAX. WATTS Plate Power Output - = = = 500 680 800 watts 
TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified.) 
AUDIO-FREQUENCY POWER AMPLIFIER D-C Plate Voltage = - = = «= ‘1500 2000 3000 volts 
- ri oltage1 - - - . —6 —90 —!l volts 
OR MODULATOR Zero Signal D-C Plate Current - - 265 200 135 ma 
Class- AB» Max, Signal D-C Plate Current - - 1065 900 665 ma 
Effective Load Plate-to-Plate - - 2840 4820 10,200 ohms 
MAXIMUM RATINGS (Per tube) Peak at Grd pales tyes tube) - age iB se volts 
Max. Signal Pea riving Power* - 3 watts 
D-C PLATE VOLTAGE 3 = = = 3000 MAX. VOLTS Max. he Nominal Driving Power* - 25 19 5 14 watts 
ECAP ns z s 24 Max. Signal Plate Power Input - - 1600 1800 000 watts 
Gear E CURRENT cd seed lars Bale Max. Signal Plate Power Output - - 1000 1200 1400 watts 


PLATE DISSIPATION - - - - 300 MAX. WATTS 


*Approximate values. 


1Adjust to give stated Zero-Signal D-C Plate Current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ''TYPICAL OPERATION," POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


— Snr 304TH 


MECHANICAL 


Mounting— The 304TH must be mounted vertically, 
base down or up. The plate and grid leads should be 
flexible, and the tube must be protected from vibra- 
tion and shock. 


Cooling— Heat Dissipating Connectors (Eimac HR-7 
and HR-6 or equivalent) must be used at the plate 
and grid terminals of the 304TH. Forced-air cooling 
is not required in properly designed equipment opera- 
ting at frequencies below 40 Mc. If the free circula- 
tion of air around the tube is restricted, a small fan 
or centrifugal blower should be used to provide 
additional cooling. 


The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
“Tempilaq,” a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 W. 22nd St., 
New York 11, N. Y. 


ELECTRICAL 


Filament Voltage—The filaments of the 304TH may 
be operated either at 10.0 volts when connected in 
series or at 5.0 volts when connected in parallel (see 
basing diagram). For maximum tube life the filament 
voltage should be maintained at the rated value. 

Variations must not be allowed to exceed + 5%. ¢ 


Bias Voltage—When grid-leak bias is used, suitable 

protective means must be provided to prevent excessive 

plate dissipation in the event of loss of excitation, and 

the grid-leak resistor should be made adjustable to GRID 
facilitate maintaining the bias voltage and plate cur- 
rent at the desired value from tube to tube. 


Grid Dissipation— The power dissipated by the grid 
of the 304TH must not exceed 60 watts. Grid dissipa- 
tion may be calculated from the following expression. 


ENT PINS 
DIMENSIONS 005 
Po =Ccmple IN INCHES 
where P,=grid dissipation, 
Ecmp =peak positive grid voltage, and 
I,=d-c grid current. 


€cmp May be measured by means of a suitable peak- 
reading voltmeter connected between filament and 
grid. In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 


Plate Dissipation—The plates of the 304TH operate 
at a visible red color at the maximum rated dissipation 
of 300 watts. Plate dissipation in excess of the maxi- 
mum rating is permissible only for short periods of 
time, such as during tuning procedures. 


'For suitable peak v.t.v.m. circuits see, for instance, ‘“Vacuum 
Tube Ratings,’ Eimac News, January, 1945. This article is available 
in reprint form on request. 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
the relationship of plate efficiency, 
power output and approximate grid 
driving power at plate voltages of 
1500, 2000 and 3000 volts. These 
charts show combined grid and bias 
losses only. The driving power and 
power output figures do not include 
circuit losses. The plate dissipation 


in watts is indicated by Pp. 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 
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(Effective 4-10-53) Copyright 1953 by Eitel-McCullough, Inc. 


SLTIOA-JOVLITIOA dS 


The Eimac 304TL is a low-mu, power triode having a maximum plate dissipation rating of 300 watts, and is 
intended for use as an amplifier, oscillator or modulator, where maximum performance can be obtained at low 


plate voltage. It can be used at its maximum ratings at frequencies as high as 40-Mc. 


Cooling of the 304TL is accomplished by radiation from the plate, which operates at a visible red color at 


maximum dissipation, and by means of air convection around the envelope. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - - - - - “ 5 : ‘ i 
Current - - - - 2 é = : 
Amplification Factor Phveraae) - - - es “ 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - = : : : z 2 2 
Grid-Filament - - - - - - 2 - 
Plate-Filament - - - - é e : : 2 
Transconductance (ip=1.0 amp., E,=3000 v, e.-= —I75v.) - 
Frequency for Maximum Ratings - - : 2 : z : 


NS TAN Ta 


Base - - . - - - iS ei u 2 S 
Basing - - - . = = = “ : E Z x 
Mounting . - - - - - : Z a é 
Cooling - - : : = - A 2 2 - 3 : 
Recommended Heat Dissipating Connectors: 

Plate - - - - : = = a 2 é 

Grid - - - - = i : z : : 
Maximum Overall Dimensions: 

Length - - - : - = “ 4 J 

Diameter - - - - - : é : 2 
Net weight - - : Z : z 2 ‘ E 
Shipping weight [averse - = > : 3 2 : - 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class B (Sinusoidal wave, two tubes unless otherwise specified) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS 
MAX-SIGNAL D-C PLATE wad 

PER TUBE - - - - 900 MAX. MA. 
PLATE DISSIPATION, PER TUBE - - 300 MAX. WATTS 


TYPICAL OPERATION, CLASS AB, 

D-C Plate Voltage - . - 1500 2000 2500 3000 Volts 
D-C Grid Voltage (approx.)* - —I18 —170 —230 —290 Volts 
Zero-Signal D-C Plate Current- 270 200 160 130 Ma. 
Max-Signal D-C Plate Current - 572 546 483 444 Ma. 


Effective Load, Plate-to-Plate - 2540 5300 850012,000 Ohms 
Peak A-F Grid Input Voltage 

(per tube) - - = arti 470 5230) 290). Volts 
Max-Signal Peak Driving Power 0 0 0 0 Watts 


Max-Signal Plate Power Output 256 490 610 730 Watts 


*Adjust to give stated zero-signal plate current. The effective grid circuit 
resistance for each tube must not exceed 250,000 ohms. 


TYPICAL OPERATION, CLASS AB, 

D-C Plate Voltage - - - 1500 2000 2500 3000 Volts 
D-C Grid Voltage (approx.)* - —I18 —1I70 —230 —290 Volts 
Zero-Signal D-C Plate Current - 270 200 160 130 Ma. 
Max-Signal D-C Plate Current - 1140 1000 900 800 Ma. 
Effective Load, Plate-to-Plate - 2750 4500 6600 9100 Ohms 


Peak A-F Grid Input Voltage 
(per tube) - = = 245 290 340 390 Volts 


Max-Signal Peak Driving Power 78 87 95 110 Watts 


Max-Signal Nominal Driving Power 
(approx.) - - - - 39 44 48 55 Watts 
Max-Signal Plate Power Output 1100 1400 1650 1800 Watts 


*Adjust to give stated zero-signal plate current. 
(Effective 7-21-58) Copyright, 1958 by Eitel-McCullough, Inc. 


- 5.0 or 10.0 volts 
- 25.0 or 12.5 amperes 
- 12 


- 8.6 ppt 


ad 12.1 ppt 
ad 8 ppt 


- - 16,700 pmhos 
- 40 Mc. 


Special 4 pin, No. 5000B 
- - RMA type 4BC 
Vertical, base down or up 
Convection and Radiation 


- - - - HR-7 
- - - - HR-6 


- - 7.625 inches 
“ : 3.563 inches 
- - 9 ounces 
- - 2 pounds 


PLATE MODULATED RADI 
AMPLIFIER 


Class-C Telephony (Carrier conditions, 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE - . - 
D-C PLATE CURRENT - - - 
PLATE DISSIPATION § - - . 
GRID DISSIPATION §— - - - 


304TL 


LOW-MU TRIODE 
@ 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


O FREQUENCY 


per tube) 


- 2500 MAX. VOLTS 
- 700 MAX. MA. 

- 200 MAX. WATTS 
- 50 MAX. WATTS 


TYPICAL OPERATION (Power input limited to 500 and 1000 watts)* 


D-C Plate Voltage - - - 2000 2000 2500 2500 Volts 
D-C Plate Current - - - 250 500 200 400 Ma. 

Total Bias Voltage - - - —500 —500 —525 —550 Volts 
Fixed Bias Voltage - - - —410 —275 —300 —300 Volts 
Grid Resistor - - - - 3000 300012,500 5000 Ohms 
D-C Grid Current - - 30 75 18 50 Ma. 

Peak R-F Grid Input Voltage a9) 615: 690 620°% 715 Rate 
Driving Power - - - 18 52 11 36 Watts 
Grid Dissipation - - - 3 15 2 9 Watts 
Plate Power Input - - - 500 1000 500 1000 Watts 
Plate Dissipation - - - 90 190 75 170 Watts 
Plate Power Output - - - 410 810 425 830 Watts 


*The figures are for convenience in obtai 


ning a 500 or 1000 Watt carrier 


input per tube to the modulated amplifier. The output figures do not allow 


for circuit losses. 


TYPICAL OPERATION* 


D-C Plate Voltage - - 2 
D-C Plate Current - 5 . 


1500 2000 2500 Volts 
520 525 450 Ma. 


Total Bias Voltage - - - —370 —500 —550 Volts 
Fixed Bias Voltage - - - —l60 —260 —440 Volts 
Grid Resistor - - - - 2800 3000 2000 Ohms 


D-C Grid Current - - 
Peak R-F Grid Input Voltage - 
Driving Power - - - 
Grid Dissipation - - - 
Plate Power Input - . - 
Plate Dissipation - - - 
Power Output - - - - 


75 80 55 Ma. 
545 695 720 Volts 
4| 55 40 Watts 
13 15 10 Watts 
780 1050 1125 Watts 
200 200 200 Watts 
580 850 925 Watts 


*The figures are for one tube operating at maximum plate dissipation as a 


plate modulated Class C amplifier. The 
circuit losses. 


output figures do not allow for 


we det 304TL 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATIONS MO? aed @ 
- ate Voltage - - - : olts ) 
AND OSCILLATOR DC GNdiNsliagetie) © Memes prepsome—-200 me" 4008 Vols 
D-C Plate Current - - - - 665 600 500 Ma. 
Class-C Telegraphy or FM Telephony D-C Grid Current - - - - 90 85 80 Ma. 
(Key-down conditions, per tube) Peak R-F Grid Input Voltage - - 430 480 575 Volts 
Driving Power (approx.) - - - 33 36 40 Watts 
MAXIMUM RATINGS Grid Dissipation - - - - 1 1 8 Watts 
D-C PLATE VOLTAGE - - . - 3000 MAX. VOLTS Plate Power Input - - - - 1000 1200 1500 Watts 
D-C PLATE CURRENT - i : . 900 MAX. MA. Plate Dissipation —- - - - 300 300 300 Watts 
Plate Power Output - - - - 760 900 1200 Watts 


PLATE DISSIPATION 
GRID DISSIPATION 


Sy eh eel Bh300 MAX WATISUL 
The figures show actual measured tube performance, and do not allow for 
- - - 50 MAX. WATTS - circuit losses. 


123 +.003 ea: i MIN. 


GRID 
ENT PINS 
DIMENSIONS oe 
IN_INCHES 


} Indicates change from sheet dated 5-1-49 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
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Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 
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OSCILLATOR 


AMPLIFIER 


The Eimac 450TH is a high-mu power triode having a maximum plate dissipation rating of 450 
watts, and is intended for use as an amplifer, oscillator and modulator. It can be used at its maximum 
ratings at frequencies as high as 40 Mc. 

Cooling of the 450TH is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipaton, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - . - - - - - - - - - - 75 volts 


Current - - - - . . - - - - - - 12.0 amperes 

Note: Dual connections for each filament lead are provided within the base of the tube (see 

basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) - - - : © 5 - = = a A 38 
Direct Interelectrode Capacitances (Average) 
Grid-plate - - - : - - - - - . - - - 5.0 wufd. 
Grid-Filament  - - 2 E : - : = : : - 8.8 wufd. 
Plate-Filament - - - - . - - - - - - 0.8 wuftd. 
Transconductance (i,=500 ma., E,=4000 v.) - - - . - - - - 6650 ymhos 
Frequency for maximum ratings . - - - - - - - - - 40 Mc. 
> MECHANICAL 
Base - . - . - - . - - - - - Special 4 pin, No. 5002B 
Basing - - - - - . - - - - . - . - RMA type 4AQ 
Mounting - - - - - - - - - - - Vertical, base down or up 
® Cooling - - - - - - - - - - - Radiation and air circulation 
Note: Adequate ventilation or air cooling must be provided so that the seals and envelope 
do not exceed 200°C under operating conditions. 
Socket - - - - Johnson Type No. 211 or National Type No. XM50 or equivalent. 
Recommended Heat Dissipating Connectors: 
Plate - - - - - - - - - - - - - - - - - - - - Eimac HR-8 
Grid - t 2 A - E : : : - - : - : = : - - : - Eimac HR-8 


Note: The grid terminal of the 450TH is now .560" in diameter, To accommodate existing equipment designed for the older 
style 450TH having .098" diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so 
that it may be removed from the grid terminal of the tube. The small grid terminal, if used, requires an HR-4 heat dissipating con- 
nector. (See outline drawing.) 


Maximum Overall Dimensions: 
- : ° - 12.625 inches 


Length - - - - - - - . - . - - - - - 
Diameter - - - - - - - . - - - - - - - - - - - 5.125 inches 
Net weight - - - - - - - - - - - - - : - - - - - - - 1.3 pounds 
Shipping weight (Average) - - - - - “ - - : - - - - - - - - 5.6 pounds 
» AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
TYPICAL OPERATION—2 TUBES 
Class AB, (Sinusoidal wave, two tubes unless otherwise specified) D-C Plate Voltage - . - - - : 3000 4000 5000 Volts 
D-C Grid Voltage (approx.)* - - - - —50 —85 —II5 Volts 
MAXIMUM RATINGS Zero-Signal D-C Plate Current - - - 200 150 120 Ma. 
Max-Signal D-C Plate Current - - - 770 675 620 Ma. 
D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS Effective Load, Plate-to-Plate - - 7800 12,800 18,4600 Ohms 
Peak A-F Grid Input Voltage (per tube) - 225 235 267 Volts 
MAX-SIGNAL D-C PLATE CURRENT Max-Signal Peak Driving Power - - 40 34 40 Watts 
PER TUBE - - - - . - 600 MAX. MA. Max-Signal Nominal Driving Power (approx.) 20 17 20 Watts 
Max-Signal Plate Power Output - - - 1400 1800 2200 Watts 
PLATE DISSIPATION, PER TUBE - - 450 MAX. WATTS *Adjust to give stated zero-signal plate current. 
b PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER 


TYPICAL OPERATION, PER TUBE* 
D-C Plate Voltage’ - = 


Class-C Telephony (Carrier conditions, per tube) Dice Pinte rCurrent 4 ‘ . f P 380 340 345 Ma 

Total Bias Voltage - - - . - - —250 —300 —350 Volts 

Fixed Bias Voltage’ - - + - - - —100 —I50 —I75 Volts 

' MAXIMUM RATINGS Grid \Resistotiicus aurrah=s vnade eats] & 19800053500) 33500.2Ohme 
J D-C Grid Current - - - : - - 60 43 50 Ma. 
D-C PLATE VOLTAGE ' = A ze 4500 MAX. VOLTS Peak R-F Grid Input Voltage - + - - 490 525 585 Volts 

Driving Power (approx.) = - - - - - 30 23 29° Watts 

Grid Dissipation - - - - - - 14 10 12 Watts 

D-C PLATE CURRENT - - - - 500 MAX. MA. Plate Power Input - - - - - - 150 1360 1550 Watts 

Plate Dissipation - - - - - - 300 300 300 Watts 

PLATE DISSIPATION - - - - - 300 MAX. WATTS pers rewer Oxtpi eras) = eae aed, 1060s.” 1250 Wakes 

e figures are for one tube operating at maximum plate dissipation as a 


plate modulated Class-C amplifier. The output figures do not allow for 
GRID DISSIPATION” - - - - : 80 MAX. WATTS circuit losses. 


(Effective 8-1-50) Cipyright, 1950 by Ejitel McCullough, Inc. P Indicates change from sheet dated 10-1-49. 


450TH 


> RADIO FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 


Class-C Telegraphy or FM Telephony (Key-down conditions, per tube). 


TYPICAL OPERATION, PER TUBE* 
D-C Plate Voltage - - 


D-C Grid Voltage - - - - - - —175 —200 —300 Volts 
D-C Plate Current - - - - - - 500 450 450 Ma 
MAXIMUM RATINGS D-C Grid Current - - - - - - 95 85 90 Ma 
Peak R-F Grid Input Voltag - - - - 400 410 570 Volts 
D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS Driving Power (approx.)  - . - - - 35 35 46 Watts 
Grid Dissipation - - - - - - 21 18 24 Watts 
D-C PLATE CURRENT - - - - 600 MAX, MA. Plate Power Input - - - - - - 1500 1800 2250 Watts 


Plate Dissipation - 
Plate Power Output - - - - - 1050 1350 1800 Watts 


*The figures show actual measured tube performance and do not allow for 
circuit losses. 


APPLICATION 


450 MAX. WATTS 
80 MAX. WATTS 


PLATE DISSIPATION wo | oe oe 
GRID DISSIPATION - - - - ; 


MECHANICAL 


Mounting—The 450TH must be mounted vertically, base 
up or base down. Flexible connecting straps should be pro- 
vided from the grid and plate terminals to the external 
grid and plate circuits. The tube must be protected from 
severe vibration and shock. 


b Cooling—Provision should be made for ample circulation 


of air around the 450TH. In the event that the design of 
the equipment restricts natural circulation, the use of a 
small fan or centrifugal blower to provide additional cool- 
ing for the tube will aid in obtaining maximum tube life. 
Special heat-dissipating connectors (Eimac HR-8) are 
available for use on the plate and grid terminals. These 
connectors help to prolong tube life by reducing the tem- 
perature of the seals. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 7.5 volts. Unavoidable variations in 
fialment voltage must be kept within the range from 7.03 
to 7.88 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 

Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 450TH, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,’”’ except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided to 
prevent excessive plate dissipation in the event of loss of 
excitation. 

Grid Dissipation—The power dissipated by the grid of the 


12.250%375 


|+_——7.688 #.250 
“?. 
e 
% 


11.938 4.375 


450TH must not exceed 80 watts. Grid dissipation may be 
calculated from the following expression: 


P; =Ccp mle 
where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I. =D-c grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.’ In equip- 
ment in which the plate loading varies widely, such as 
oscillators used for radio-frequency heating, care should 
be taken to make certain that the grid dissipation does 
not exceed the maximum rating under any conditions of 
loading. 


Plate Voltage—Except in very special applications, the 
plate supply voltage for the 450TH should not exceed 
6000 volts. In most cases there is little advantage in 
using plate-supply voltages higher than those given under 
“Typical Operation’”’ for the power output desired. 


bs Plate Dissipation—Under normal operating conditions, the 


power dissipated by the plate of the 450TH should not be 
allowed to exceed 450 watts. At this dissipation the 
brightness temperature of the plate will appear a visible 
red color. The value of this color is somewhat effected 
by light from the filament as well as from external 
sources. Plate dissipation in excess of the maximum rating 
is permissible for short periods of time, such as during 
tuning procedures. 

For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 
Ratings,'' Eimac News, January, 1945. This article is available in reprint 
form on request. 
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CONNECTED TO 


FILAMENT—, = | 2 INTERNALLY 


GRID “ 
Zan re 
FILAMENT- FILAMENT 
.187*.002 DIA. CONNECTED TO 
4 PINS LINTERNALLY 


BOTTOM VIEW 


NOTE:—The grid terminal on the new 
450TH and TL type tube is now .563” 
in diameter. To accommodate existing 
equipment which uses the 450TH or 
TL tubes with the old style .098” grid 
terminal, an adapter pin is provided. 
This adapter pin, if not needed, may 
be removed by unscrewing. 


be Indicates change from sheet dated 10-1-49 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 


the relationship of plate efficiency, 


power output and grid driving power 
at plate voltages of 3000, 4000, and 
5000 volts. These charts show com- 


eececeee 


@® ienticac to TyPIicat 
CLASS C OPERATING CON- 
DITION ON FIRST PAGE. 


bined grid and bias losses only. The 


driving power and power output fig- 


ures do not include circuit losses. The 


plate dissipation in watts is indicated 


GRID DRIVING POWER-WATTS 


Points A, B, and C are identical to the 
typical Class C operating conditions 


shown on the first page under 3000, 
4000, and 5000 volts respectively. 
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45s0TL 


MEDIUM-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


The Eimac 450TL is a medium-mu power triode having a maximum plate dissipation rating of 
450 watts, and is intended for use as an amplifier, oscillator and modulator. It can be used at its 
maximum ratings at frequencies as high as 40-Mc. 

Cooling of the 450TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - . - = 7.5 volts 
Current - - - - - - - - 12.0 amperes 


Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) - - - - - - - - - ‘18 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - 2 = = 4.5 [iF 
Grid-Filament - - - - - - - - 6.8 MEF 
Plate-Filament - - . - - - - - 0.8 LiF 
Transconductance (i,=500ma, E,=4000v, e.= —V75v.) - - . - 5000 pmhos 
Frequency for Maximum Ratings - - - - - - 40-Mc. 
SAFE ONICAL 
Base - - - = - - - - Special 4 pin, No. 5002B 
Basing - . - - - - - - - - RMA type 4AQ 
Mounting - . - - - . - - Vertical, base down or up 
Cooling - - - - - - - Radiation and air circulation 
Note: Adequate ventilation or air cooling must be provided so that the seals and envelope 
do not exceed 200°C under operating conditions. 
0 ) Socket - - - Johnson Type No. 211 or National Type No. XMS50 or equivalent. 
Recommended Heat Dissipating Connectors: 
Plate - = = = = = = - - - : - - - Eimac HR-8 
Grid = = = - - - - - - - Eimac HR-8 


Note: The grid fecminal of the “A50TL i is now 560" in diameter. To accommodate existing equipment designed for the older style 
450TL having .098" diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so that it may be 
removed from the grid terminal of the tube. The small grid terminal, if used, requires an HR-4 heat dissipating connector. (See outline 


drawing.) 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - - 12.625 inches 
Diameter - - - - - - - - - - = - - = 5.125 inches 
Net weight - - - - - - - - - - - - - - 1.3 pounds 
Shipping weight (Avarasel - - - - - - - - - - - - - 5.6 pounds 
AUDIO FREQUENCY POWER AMPLIFIER LAL fee cabaret TUB ode + Be ie cee haere ect comers 
AND MODULATOR D-C Grid Voltage (approx.)* - - - - —!10 —I75 —240 Volts 
: 1 F eee Zero-Signal D-C Plate Current - - - - 200 150 120 Ma 
Class AB, (Sinusoidal! wave, two tubes unless otherwise specified) Max-Signal D-C Plate Current - - - 770 675 620 Ma 
MAXiMUM RATINGS Bitactive rap plete lo:Tiate ( - “t ; - 7700 12,800 18,500 vim 
eak A-F Gri nput Voltage (per tube - 325 365 430 Volts 
D-C PLATE VOLTAGE - Z ‘ % ; 6000 MAX. VOLTS Max-Signal Peak Driving Power - - 40 33 56 Watts 
MAX- Peete D-C cCALE BAG Pray peat Max-Signal Nominal Driving Power (approx.) 20 17 28 Watts 
PER TUBE - - - - 5 : Max-Signal Plate Power Output - - - 400 1800 2200 Watts 
PLATE DISSIPATION, PER TUBE - - - 450 MAX. WATTS *Adjust to give stated zero-signal plate current. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATON, PER TUBE* 
D-C Plate Voltage - - - - - - 3000 4000 5000 Volts 
AND OSCILLATOR D-C¥Grid Voliage ==) 5 f= =. =) > —275"-—400" 500.) Volts 
DS pute eaten! - . - - -- 500 450 450 Ma 
: tat D rid urrent - - - - - 65 53 54 Ma 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube). Peak R-F Grid: Input valance : F z F 540 740 870 Volts 
MAXIMUM RATINGS aisle Abd (approx.) “= = = = = a = . ae 
ri issipation - Sea Jt on Soe eo atts 
: = eine i 6 eae MAX. VOLTS Plate Power Input - - - - - = 1500 1800 2250 Watts 
D-C PLATE VOLTAGE epee 2 Plate Dissipation - - - - = = = 450 450 450 Watts 
D-C'PLATE CURRENT - - - - = 600 MAX.MA. Plate Power Output - - - - - = 1050 1350 1800 Watts 
‘aig Peet ng - 2 7 ; - ee oe eane *The rehab: show actual measured tube performance and do not allow for 
DISSIPAT - - - - - 5 m circuit losses. 
TYPICAL OPERATION, PER TUBE* 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, PER TUB Ua. ab 


AMPLIFIER D-C Plate Current 


Total Bias Voltage 


ss 7 ae Fixed Bias Voltage - - . - - —200 —250  —275 Volts 
Class-C Telephony (Carrier conditions, per tube) Gilde Rasistonee fa ri : 5 fp 5000 7000 7500 Ohms 
] D-C Grid Current Re ek @ Oe 40 36 36 Ma. 
/ MAXIMUM RATINGS Peak R-F Grid Input Volta age - - - - 700 790 850 Volts 
Driving Power - - - - - - 28 29 31 Watts 
D-C PLATE VOLTAGE - - - - - 4500 MAX. VOLTS Grid Ditsipation pager! *. ca ies 12 I I1 Watts 
Plate Power Input - - - - - - 1150 1360 1550 Watts 
D-C PLATE CURRENT - :. a + z 500 MAX. MA. Plate Dissipation - - - - - - 300 300 300 Watts 
Plate Power Output - - - - - - 850 1060 1250 Watts 
PLATE DISSIPATION - - - - - 300 MAX. WATTS *The figures are for one tube operating at maximum plate dissipation as a 
plate modulated Class-C amplifier. The output figures do not allow for circuit 


GRID DISSIPATION =e Ake es) a(S Se 65 MAX. WATTS losses. 


(Effective 10-1-49) Copyright 1949 by Eitel-McCullough, Inc. 


— 450TL 


APPLICATION 


MECHANICAL 


Mounting—The 450TL must be mounted vertically, base 
up or base down. Flexible connecting straps should be pro- 
vided from the grid and plate terminals to the external 
grid and plate circuits. The tube must be protected from 
severe vibration and shock. 


Cooling—Provision should be made for ample circulation 
of air around the 450TL. In the event that the design of 
the equipment restricts natural circulation, the use of a 
small fan or centrifugal blower to provide additional cool- 
ing for the tube will aid in obtaining maximum tube life. 
Special heat-dissipating connectors (Eimac HR-8) are 
available for use on the plate and grid terminals. These 
connectors help to prolong tube life by reducing the 
temperature of the seals. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 7.5 volts. Unavoidable variations in 
filament voltage must be kept within the range from 7.03 
to 7.88 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 450TL, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of 
loss of excitation. 
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Grid Dissipation—The power dissipated by the grid of 
the 450TL must not exceed 65 watts. Grid dissipation 
may be calculated from the following expression: 


Pe=Comple 
where P;—Grid dissipation 
@cmp = Peak positive grid voltage, and 
I.=D-c grid current. 


@cmp may be measured by means of a suitable peak 
voltmeter connected between filament and grid. In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any 
conditions of loading. 


Plate Voltage—Except in very special applications, the 
plate supply voltage for the 450TL should not exceed 
6000 volts. In most cases there is little advantage in 
using plate-supply voltages higher than those given 
under “Typical Operation” for the power output desired. 


Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 450TL should 
not be allowed to exceed 450 watts. At this dissipation 
the brightness temperature of the plate will appear a 
red-orange in color. The value of this color is somewhat 
affected by light from the filament as well as from 
external sources. Plate dissipation in excess of the 
maximum rating is permissible for short periods of time, 
such as during tuning procedures. 


FILAMENT 
CONNECTED TO 


FILAMENT 2 INTERNALLY 
\ x 
GRI = 72 
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FILAMENT—~ — FILAMENT 
187+.002 DIA. CONNECTED TO 
4 PINS | INTERNALLY 
344 | 
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NOTE :—The grid terminal on the new 
450TH and TL type tube is now .563” 
in diameter. To accommodate existing 
equipment which uses the 450TH or 
TL tubes with the old style .098” grid 
terminal, an adaptor pin is provided. 
This adaptor pin, if not needed, may be 
removed by unscrewing. 
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The three charts on this page show 
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shown on the first page under 3000, 


and 5000 volts respectively. 
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592/3-200A3 


MEDIUM-MU TRIODE | 
e 
MODULATOR 
OSCILLATOR 
AMPLIFIER 


EITEL-McCULLOUGH, INC. 
S 
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The Eimac 592/3-200A3 is a medium-mu power triode having a maximum plate dissipation rating of 
200 watts, and it is intended for use as a power amplifier, oscillator, or modulator. It can be used at its 
maximum ratings at frequencies as high as 150 Mc. 

Cooling of the 592/ 3-200A3 is accomplished by radiation from the plate, which operates at a 
visible red color at maximum plate dissipation, and by means of forced-air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - - - - 10.0 volts 
Current - - - - - - - - - - - 5.0 amperes 
Amplification Factor (Average) - - - - - - - - - 25 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - - 3.3 ppt 
Grid-Filament - . - - - - - : : - 3.6) peut 
Plate-Filament - - - - - - - - - - 0.29 upt 
Transconductance (l,=200 ma., E,=3000 v.) - - - - - - 3600 umhos 
Frequency for Maximum Ratings - - - . - - - - - 150 Me. 
MECHANICAL 
Mounting - - - - - - - - - - - - - - Vertical 
Maximum Over-all Dimensions: 
Length - - - - - - - - - - 6.0 inches 
Diameter - - - - - - - - : - 3-13/32 inches 
Net Weight (approx.) — - : : - - - - - - 6 ounces 
4 Shipping Weight (approx.) — - - - - - . - - IV, pounds 
> Cooling - - - . - - - - - - Radiation and Forced-Air 
p) Recommended Heat Dissipating Connectors: 
Plate ’ é z : : t : : = : - Eimac HR-10 
Grid - - - - - - - - - - - - Eimac HR-5 
Maximum bulb temperature - - - - 225°C Maximum seal temperature - - - - 175°C 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION WRN! « ve 
inusoidal wave, two fubes unless otherwise specitied. 
AND MODULATOR—CLASS B D-C Plate Voltage pe 2000) “25007 153000) Vers 
D-C Grid Voltage (approx.)* - —50 —70 —90 Volts 
Zero-Signal D-C Plate Current - 120 100 80 Ma. 
BIMUMORATINGS, PER TUBE Max-Signal D-C Plate Current - 500 450 400 Ma. 
D-C PLATE VOLTAGE - 4 2 3500 MAX. VOLTS Effective Load, Plate-to-Plate - 8500 12,600 18,000 Ohms 
Peak A-F Grid Input Voltage 
MAX-SIGNAL D-C PLATE (per tube) - - - - 260 270 270 Volts 
CURRENT : é :. A 250 MAX. MA. Max-Signal Peak Driving Power - 50 52 40 Watts 
Max-Signal Nominal Driving Power 
PLATE DISSIPATION — - - - 200 MAX. WATTS ( approx.) - - - - 25 26 20 Watts 
Max-Signal Plate Power Output - 600 725 820 Watts 
GRID DISSIPATION - - - 25 MAX. WATTS *Adiwet 16 give stated shed pat plate current. 
PLATE MODULATED RADIO FREQUENCY re fAcna it ni 
D- ate Voltage - . - - 2000 250 olts 
AMPLIFIER D-C Plate Current . . - - 200 200 Ma. 
Class-C Telephony (Carrier conditions, per tube) D-C Grid Voltage - - - - —250 —300 Volts 
D-C Grid Current - - . - 35 35 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - 480 535 Volts 
D-C PLATE VOLTAGE - - - 2600 MAX. VOLTS DiivinghoWwer mean. "mete. grt tr 17 tats 
Grid Dissipation - - - - - 8 9 Watts 
D-C PLATE CURRENT - = 200 MAX. MA. Plate Power Input - - . - 400 500 Watts 
PLATE DISSIPATION - -_ - 130 MAX. WATTS site eee Siphiee cul kes ihe 2 wal 
ate Powe tput - - - - 85 atts 
GRID DISSIPATION -  - - 25 MAX. WATTS Ticdontacintedusabariucabiraiaw tan elecutt loam 
RADIO FREQUENCY POWER AMPLIFIER pai re eae vat 
A - ate Voltage - - - 2000 2500 3000 3500 Volts 
bles ha eget he ak D-C Plate Current - - =) 6250) 228'")-222, ©228.\Ma; 
fee oki can nba D-C Grid Voltage - - - —I50 —I80 —220 —270 Volts 
B D-C Grid Current - - - 32 28 25 30 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - 380 400 440 505 Volts 
D-C PLATE VOLTA | $ : Driving Power - - - - 12 11 11 15 Watts 
Nie LA Par Nt Grid Dissipation - - - 7 Sv io:5 7 Watts 
D-C PLATE CURRENT - - - 250 MAX. MA. Plate Power Input - - - 500 570 666 800 Watts 
PLATE DISSIPATION - ; z Plate Dissipation - - - 200 200 200 200 Watts 
GRID D cetera Plate Power Output - - - 300 370 466 600 Watts 
ISSIPATION - = = 25 MAX. WATTS The output figures do not allow for circuit losses. 


(Effective 7-1-54) Copyright 1954 by Eitel-McCullough, Inc. 
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APPLICATION 


MECHANICAL 


Mounting— The 592/3-200A3 must be mounted ver- 
tically, base down or base up. Flexible connecting 
straps should be provided from the grid and plate ter- 
minals to the external grid and plate circuits. The 


tube must be protected from severe vibration and 


shock. 


Cooling—An air-flow of approximately 15 cubic feet 
per minute should be directed at the bulb from a 2 inch 
diameter nozzle located about three inches from the 
center line of the tube. The center line of the nozzle 
should be located about two inches down from the top 
of the plate terminal. The incoming air temperature 
should not exceed 50° C. Other methods of cooling may 
be used provided the maximum bulb and seal tempera- 
tures are not exceeded. An 8 inch, household-type fan 
located about 10 inches from the tube is one alternate 
method. Special heat-dissipating connectors (Eimac 
HR-S and HR-10, or equivalent, for grid and plate 
terminals respectively) should be used with this tube. 
These connectors help to prolong tube life by reducing 
the temperature of the metal-glass seals. 


ELECTRICAL 


Filament Voltage—For maximum tube life, the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated value of 10.0 volts. Unavoidable 
variations in filament voltage must be kept within the 
range of 9.5 to 10.5 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion” except in certain very specialized applications. 
Where bias is obtained by a grid leak, suitable protec- 
tive means must be provided to prevent excessive plate 
dissipation in the event of loss of excitation. 


Grid Dissipation— The power dissipated by the grid of 
the 592/3-200A3 must not exceed 25 watts. Grid dis- 
sipation may be calculated from the following expres- 
sion: 

P.=e.mple 

where P,=grid dissipation, 
€cmp = peak positive grid voltage, and 
I,=d-c grid current. 


€emp May be measured by means of a suitable peak- 
reading voltmeter connected between filament and 
grid.* 


Plate Voltage—Except for special applications, the 
plate supply voltage for the 592/3-200A3 should not 


exceed 3500 volts. In most cases there is little advan- 
tage in using plate-supply voltages in excess of those 
given under “Typical Operation” for the power output 
desired. 


Plate Dissipation—Under normal operating condi- 
tions, the power dissipated by the plate of the 592/3- 
200A3 should not exceed 200 watts. At this dissipation 
the brightness temperature of the plate will appear a 
red-orange in color. The value of this color is some- 
what affected by light from the filament, as well as 
from external sources. Plate dissipation in excess of the 
maximum rating is permissible for short periods of time, 
such as during tuning procedures. 

“For suitable peak v.t.v.m. circuits see, for instance, "Vacuum 


Tube Ratings,’ Eimae News, January, 1945. This article is 
available in reprint form on request. 
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NOTE: CENTER FILAMENT TERMINAL, 
FILAMENT TERMINALS, AND TUBULATION 
ARE SO ALIGNED THAT THEY CAN BE 
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Thc With HOLE IDIAR SI86esnSse. 
AND_ .350'' RESPECTIVELY, LOCATED ON 
THE TRUE CENTERS BY THE GIVEN 
DIMENSIONS. 


GRID DRIVING POWER—WATTS 


GRID DRIVING POWER— WATTS 


DRIVING POWER vs. POWER OUTPUT 


The four charts on this page show the relationship of plate efficiency, power output and 
grid driving power at plate voltages of 2000, 2500, 3000 and 3500 volts. These charts show com- 
bined grid and bias losses only. The driving power and power output figures do not include 


circuit losses. The plate dissipation in watts is indicated by P». 


592 /3-200A3 — 


Points A, B, C, and D are identical to the typical Class C operating conditions shown 
on the first page under 2000, 2500, 3000 and 3500 volts respectively. 


E,=2000 Volts 


EIMAC 592/3-200A3 


IDENTICAL TO TYPICAL 
CLASS C OPERATING 
CONDITION ON FIRST PAGE 


E, = 3000 Volts 
EIMAC $92/3-200A3 


IDENTICAL TO TYPICAL 
CLASS C OPERATING 
CONDITION ON FIRST PAGE 


POWER OUTPUT—WATTS 


POWER OUTPUT—WATTS 


GRID DRIVING POWER—WATTS 


GRID DRIVING POWER—WATTS 


E, =2500 Volts 


EIMAC $92/3-200A3 


IDENTICAL TO TYPICAL 
CLASS C OPERATING 


CONDITION ON FIRST PAGE 


He 


E,=3500 Volts 
EIMAC 592/3-200A3 


IDENTICAL TO TYPICAL 
CLASS C OPERATING 


CONDITION ON FIRST PAGE 


POWER OUTPUT—WATTS 


POWER OUTPUT—WATTS 
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The Eimac 750TL is a medium-mu power triode intended for use as an amplifier, 
oscillator, or modulator. It has a maximum plate dissipation rating of 750 watts and a 
maximum plate voltage rating of 10,000 volts at frequencies up to 40 Mc. The 750TL 
is cooled by air-circulation and radiation. 

The 750TL in class-C r-f service will deliver up to 3000 watts plate power output 
with 125 watts driving power. Two 750TL’s in class-AB: modulator service will de- 
liver up to 3500 watts maximum-signal plate power output with 46 watts driving power. 


GENERAL CHARACTERISTICS 


> ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - - 
Current - - 

Amplification Factor - 


Direct Interelectrode Capacitances: 


Grid-Plate - 
Grid-Filament 
Plate-Filament 


Transconductance (1,250 ma., E>—5000 v.) - - 
Frequency for Maximum Ratings - - - - 


Min Nom. Max. 

- - 7.5 volts 
20.0 22.7 amperes 
14.5 16.5 

5.0 7.0 put 
7.0 10.0 ppt 
0.9 1.5 puf 
. - 3500 pmhos 
- : - - 40 mc 


75 0TL 


MEDIUM-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


MECHANICAL 
Base - - - - - - - - - - - - - - Special 4-pin 
Connections - - - - - - - . - . - - See outline drawing 
Socket - - - - - - - - - Johnson type No. 124-214 or equivalent 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - . - - - - - - Air-circulation and radiation 
Recommended Plate and Grid Heat-Dissipating Connectors - - - - Ee att Ne = = - - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - - - -  - - - - - - oe - - - - - 17.0 inches 
Diameter - - - - - tq = - - - - - = (eae - - - - - 7.13 inches 
Net Weight (Average) - - - - Tee a - - - - - a's, A oe - - - - - 2.9 pounds 
Shipping Weight (Average) - - - -  - - - - - - - = -« - - - - - 13 pounds 
AUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two tubes unless otherwise specified) 
D-C Plate Voltage - - - - - - 4000 5000 6000 volts 
OR MODULATOR D-C Grid Volfagetanee cis = tse = -=230 320). 390 vel 
Class-AB, (Sinusoidal wave) Faro siana 55 A eurnent - - - a 200 ae ma. 
Z ax-Signa - ate Current - . - 5 860 8 ma 
MAXIMUM RATINGS (Per tube) Effective Load, Raerene eee aK 8270 12,300 16,300 ohms 
2 as 4 . » 4 ea - ri oltage (per tube) - - 490 56) 650 volts 
Ben eAT Ry OLMAGE sO POC Adina vba e Max. Signs) Driving Powart aac auiichean ia lle Seize» ease ane 
Bete PLATE CURRENT © le gel) rer i 1000 MAX. MA Max-Signal Plate Power Input - - - - 3800 4300 5000 watts 
PLATE DISSIPATION - - - - - - 750 MAX. WATTS Max-Signal Plate Power Output - - - - 2300 2800 3500 watts 
GRID DISSIPATION KPa) Pip a i get en lm 100 MAX. WATTS 1Adjust to stated zero-signal plate current. 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
OR OSCILLATOR D-C Plate Voltage - - - - - 3000 4000 5000 6000 volts 
: D-C Grid Voltage - - - - —350 —450 —550 —700 volts 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) D-C Plate Current “ . = = 713 625 600 625 ma 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) D-C Grid Current* oh epee «= 120 90 90 105 ma 
D-C PLATE VOLTAGE é- - eS ul é 10.000 MAX. VOLTS Peak R-F Grid Voltage Cc = = 805 885 985 1040 volts 
: j Driving Power* - - - - - 97 83 86 125 watts 
D-C PLATE CURRENT ‘i i 2 4 = i. 1000 MAX. MA Grid Dissipation* - - - - - 55 40 38 50 watts 
PLATE DISSIPATION - - - - - - 750 MAX. WATTS Plate Power Input - : - - 2140 2500 3000 3750 watts 
GRID DISSIPATION - - - - - - - 100 MAX. WATTS Plate Power Output - - - - 1390 1750 2250 3000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - 3000 4000 5000 6000 volts 
AMPLIFIER D-C Grid Voltage sitet +) Seas 200.09 -—-450 4-600 900i 
4 i iti D-C Plate Current - - - - 5 ma 
CLASS-C TELEPHONY (Carrier conditions, per tube) icteric iacs j : ; : ge ie 4 peas 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Voltage = gait 830 985 1150 1330 volts 
D-C PLATE VOLTAGE - - - - - - 8000 MAX. VOLTS Driving Power* - - - : - 45 50 60 75 watts 
D-C PLATE CURRENT - - . - - - 800 MAX. MA Grid Dissipation* - - - - - 15 15 16 20 watts 
PLATE DISSIPATION - - - - - - 500 MAX. WATTS Plate Power Input - - - - 1250 1600 2000 2500 watts 
GRID DISSIPATION - - - - - - 100 MAX. WATTS Plate Power Output - - - - 750 1100 1500 2000 watts 


*Approximate values 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC. FOR INFORMATON AND RECOMMENDATIONS. 


(Effective 12-11-57) Copyright 1952 by Eitel-McCullough, Inc. 


Indicates change from sheet dated 6-2-52 
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APPLICATION 


MECHANICAL 


Mounting—The 750TL must be mounted vertically, 
base down or up. The plate and grid leads should be 
flexible. The tube must be protected from vibration 
and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-8 
or equivalent) must be used at the plate and grid ter- 
minals of the 750TIL. Unobstructed circulation of air 
around the: tube is required in sufficient quantity to 
prevent the seal temperatures from exceeding 225° C. 
Forced ventilation of compartments or equipment in 
which the tube is located is usually desirable. Forced 
movement of air across the tube seals and envelope is 
always beneficial, though not necessarily required. 
Tube temperatures may be measured with the aid 
of “Tempilaq”, a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 West 22nd 
Street, New York 11, N. Y. 


ELECTRICAL 

Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated value of 7.5 volts. Variations should 
be kept within the range of 7.5 to 7.85 volts. All four 
socket terminals should be used, placing two in parallel 
for each filament connection. 

Bias Voltage—Although there is no maximum limit 
placed on the bias voltage which may be used with the 


SPECIAL 4 PIN BASE 


750TL, there is little advantage in using bias voltages 
in excess of those given under “Typical Operation”, ex- 
cept in certain very specialized applications. 

When grid-leak bias is used, suitable protective 
means must be provided to prevent excessive plate dis- 
sipation in the event of loss of excitation, and the grid- 
leak resistor should be made adjustable to facilitate 
maintaining the bias voltage and plate current at the 
desired value from tube to tube. 

Grid Dissipation—Grid dissipation may be calculated 
from the following expression: 
Be = Cunnle 
where: P, = Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I. = D-C grid current. 

@cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. In 
equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating of 100 
watts under any conditions of loading. 

Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation of the 750TL should not be 
allowed to exceed the maximum rating. Plate dissipa- 
tion in excess of the maximum rating is permissible for 
short periods of time, such as during tuning procedures. 


FILAMENT 


FILAMENT CONNECTED t 
INTERNALLY TO PIN NO. 3 


BOTTOM VIEW 
ALL_DIMENSIONS 
IN_INCHES 


=> 


DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER — WATTS 


The three charts on this page show the 
relationship of plate efficiency, power 
output and approximate grid driving 
power at plate voltages of 4000, 5000 
and 6000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output figures 
do not include circuit losses. The plate 
dissipation in watts is indicated by Pp. 
Points A, B and C are identical to the 
typical Class-C operating conditions 
shown on the first page under 4000, 
5000 and 6000 volts, respectively. 


POWER OUTPUT — WATTS 


GRID DRIVING POWER — WATTS 


GRID DRIVING POWER — WATTS 


750TL — 
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IDENTICAL TO TYPICAL 
CLASS-C OPERATING 
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TRIODE 


The EIMAC 1500T is a medium-mu power triode intended for use as an 
amplifier, oscillator or modulator. It has a maximum plate-dissipation ra- 
ting of 1500 watts and a maximum plate voltage rating of 8000 volts at fre- 
quencies up to 40 MHz. 

The 1500T in Class-C rf service will deliver up to 4500 watts plate 
power output with 85 watts driving power. Two 1500T’s in Class-B mod- 
ulator service will deliver up to 7000 watts maximum-signal plate output 
with 115 watts nominal driving power. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated Tungsten 
DEA OEM ilar ous + 02> fanyadrt sh pas omryetie rs #)3 Poe Uc ol av 
Peed Ct at 7 OVO ITS itis tao lev enero se sesh ent te cee scars ws 24.0 A 
Transconductance (Average): 
2 feet 25A, Ep = 6000 volts a clanes sie ee ee ee 10,000 p»mhos 
Amplification Factor (Average): .. 0... ee ee ee ee eee ee 24 
Direct Interelectrode Capacitances (grounded filament) 
ray ©) ETERS ies ee ae ae CY Sk ee ees ec Os a cre oe 7.2 pF 
Derr Tt amiell tie ame Tie VIS Gote eles Soo ery yas bee alee epee hy euanead eters 9.9 pF 
Bre ts ain enl CA are ere oie Asn e oe ane eas egeleunie olf sue e asc reels 1.5 pF 
Frequency of Maximum Rating: 
Pee ee ety RON SNS. toe abe se auch niu enereteun slots aoeis s 8 9s 40 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 

LATUREIO jo gies Re CEANB a Oe Aeration Saget ICS CECE cae a gCSt uO ea 17.000 in; 431.80 mm 

SUSTAINS LO ce Sn pC ae Oe) ee Ce Cre 7.125 in; 180.98 mm 
SPT CRETE 0), 908 RS a ee ce ec et cra 00 36 oz; 1020 gm 
ReRATD TOSI ILO Petit ats s) sess io w+ «loko stelateteuaraiie \elers + s/s) '» Vertical, base up or down 
Maximum Operating Temperature: 

PON repeat RTs sacl | SUE Foie sae, <Ia oe SON al vite SMapn eta n wale Ob ihe? Mal aia? 67h Se Pegah ola Ie 2) « 22596 
EAL AY Ria cts 19 eed ROR ERED OPER ORCAS DR ROR DAES Si Cr ee Radiatiou and forced air 
Ter ee a el 5 alu eeot ois il es Ska ase tee gh srlepa: shone tyayt eater e.le eee Special 4-pin 

@ Ratommenged SOCKET car. s csayy ehete eee te a tote e hls Pose tre smite Johnson 124-214 or equivalent 
Recommended Heat-Dissipating Connectors: 

VS oo A AAS GOIN RIS LAL GASES Ve FORUM RAG hon Sy Py SPCR) ce i ORCS et aa eta at Sn HR-8 

Ser Rr aE te gia vis s bs 0 Ge eos 5; etre, ete) abe fe ev alec 6 aosye fas HR-8 


(Effective 5-5-70) by Eimac division of Varian Printed in U.S.A. 
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RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 40 MHz) 
OSCILLATOR Class C Telegraphy or FM Telephony 
(Key-Down Con ditions) RiatewWoltagen. a eacnace ene 5000 6000 7000 Vdc 
Grig- Voltage, rage wate a ee -375 -600 -500 Vdc 
ABSOLUTE MAXIMUM RATINGS PilatexGurremte was tetwcecy age oe 100% 00 es 0:86A0c 
Sr UIT ENN pa ece suercrene a nestanol 150 165 110 mAdc 
DG PLATE VOLTAGE: 2 4b dal ee 8000 VOLTS Grid Dissipation! 30 b,c. 4. 59 sé 30 W 
HDEIPEATE CURRENT ene csnemenonowee re: 1.25 AMPERE Peak rf Grid Voltage! we) Jauaisto ee 850 1100 885 v 
PEATE OUSSLPAIIONT garcia tears «elton s 1500 WATTS Calculated Driving Power! ... 115 160 85 W 
GRIDEDISSIPATILON eaewsmenemetcne tourette. 125 WATTS Plate Input Power ......... 5000 6000 6000 W 
Blate:DissipattOmines ses <a sas 1500 1500 1500 W 
Plate Output Power ........ 3500 4500 4500 W 


1. Approximate value. 
LR ATER HLT TE RT a EZ TTI RR aN nc a BSE A MPT PE ORT EI SD CEPT rT ES IE RTL SNE ER. 


PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION (Frequencies to 40 MHz) 

POWER AMPLIFIER 

GRID DRIVEN Class C Telephony (Carrier Conditions) Plate Voltage: . oc:¢< dé oss .+ 4000 5000 6000 Vdc 
Grid oltage® sien ssi. eee t ahs -450 -550 -650 Vdc 

ABSOLUTE MAXIMUM RATINGS Plate CABTenNt. 018 avata srasmne ote 0.75 0.70 0.66 Adc 
CSFICLCAUTGNT mw gta) lena, ae athe 85 75 70 mAdc 

DG FEATE VOLTAGE sa tcnuleee nec e 6500 VOLTS Grid Dissipation. 7 .....+.. 30 26 25 W 

DCHPLATE CURRENT | 9 ctw eet d ain dg cue 1.0 AMPERE Peak rf Grid Voltagel....... 860 950. 1050 -v 

PLATE DISSIPATION”! 5... wes slo ase 1000 WATTS Calculated Driving Powerl.... 68 67 70 W 

GRID UISSIPATION 2. . ocd alate coe eheee 125 WATTS Plate Input Power ......... 3000 3500 4000 W 
Plate: Dissipation vcs. -)e) ne ene 1000 1000 1000 W 

1. Corresponds to 1500 watts at 100% sine-wave modu- Plate Output Power ........ 2000 2500 3000 W 

lation. 

2. Average, with or without modulation. 1. Approximate value. 

AUDIO FREQUENCY POWER AMPLIFIER Zero-Signal Plate Current ..... 0.50 0.40 0.33 Adc 

OR MODULATOR Class B, Grid Driven Max. Signal Plate Current... .. 1.88 1.72 1.65 Adc 

(Sinusoidal Wave) Peak af Grid Voltage2....... 485 535 570 v 
Peak Driving Power? ........ 190 210 230 w 

ABSOLUTE MAXIMUM RATINGS (Per Tube) Max. Signal Plate Dissipation .. 1500 1500 1450 W 
Plate Output Power ......... 4500 5600 7000 W 

DG -PLATE: VOLTAGE ws. sg aca eters 8000 VOLTS Load Resistance 

DEIPEATE CURRENT oa aap annie samedi. 1.25 AMPERE (plate.to: plate) ei: niet ee es 4150 6150 8200 Q 

PLATE DISSIPATION Ss). ga atanetateeines 1500 WATTS 

GRID: DISSIPATION). taraen, «sma eee. oie 125 WATTS 

RT RE ES 

TYPICAL OPERATION (Two Tubes) 1. Approximate value. 
2. Per tube. 

Plate-Voltage'd 2s & .vehny sn sitecans 4000 5000 6000 Vdc 3. Nominal drive power is one-half peak power. 

Grid Voltage 1/4 Rahs, 0 ale ck amerts -95 -145 -190 Vde 4, Adjust to give stated zero-signal plate current. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf grid voltage is applied. 


a 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current at 7.5 volts ........0058. 


Interelectrode Capacitances 1 (grounded filament connection) 


OE IATE cox eek as wo Ys: Pa RE ea RES EY 
RON Te eg eg ine NA. ovale a ees 8 8 TA 
Perot Pali tig cs «1s 46 eos Cate eiw ers 0 ee woes 


Min Max 
1 AEM teva te ths tee oo. | ees ea 
POW eee cee Samide is a che 8 see, 9.0 pF 
Setst cop teadllles oetena ieee ston ak seedy nek poh hed UEealey nh 
EAS. Se ea ar as ee eee : --- 2.0 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 1500T must be mounted verti- 
cally, base up or base down. Flexible leads 
should be provided between the grid and plate 
terminals and the extemal grid and plate circuits. 
The tube must be protected from vibration and 
shock. 


COOLING - Forced-air cooling is required on 
the envelope and also in the base of the tube. 
Envelope cooling may be accomplished by loca- 
ting an 8- or 10-inch fan about one foot from the 
tube and directing the air at the middle of the 
envelope. 

Base cooling requires an air flow of 2% cu. 
ft. per min. directed up through the bottom of the 
base toward the filament press. The base of the 
tube is provided with a 1l-inch diameter hole for 
this purpose. If a socket is used with a l-inch 
diameter matching hole and the manifold is of the 
same diameter, a static pressure of less than 0.1 
inch of water is required at the manifold to pro- 
vide the 24 cu. ft. per min. 

One type of socket provides a 4 inch diameter 
pipe for the air inlet to the base. With this type 
of socket a static pressure of 5% inches of water 
is required at the pipe to obtain the necessary 
24 cu. ft. per min. volume. 

Suitable electrical interlocks should be pro- 
vided to remove the plate and filament voltages 
in the event that the supply of cooling air is 
interrupted. 


ELECTRICAL 


FILAMENT VOLTAGE - The filament voltage, 
as measured directly at the filament pins, should 
be between 7.125 and 7.875 volts. All four socket 
terminals should be used by employing two for 


each connection to filament supply. See base 
diagram and outline drawing. 


BIAS VOLTAGE - There is little advantage in 
using bias voltages in excess of those given 
under Typical Operation, except in certain very 
specialized applications. Where bias is obtained 
by a grid bias resistor, suitable protective means 
must be provided to prevent excessive plate 
dissipation in the event of loss of excitation. 
The grid bias resistor should be adjustable to 
facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 


GRID DISSIPATION - The power dissipated by 
the grid of the 1500T must not exceed 125 watts. 
Grid dissipation may be calculated from the fol- 
lowing expression: 
Pg =€cmp x Ic 
where: Pg = Grid dissipation 
€cmp= Peak positive grid voltage, and 
Ic= de grid current 
€cmp may be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. In equipment in which the plate loading 
varies widely, such as oscillators used for radio- 
frequency heating, care should be taken to make 
certain that the grid dissipation does not exceed 
the maximum rating under any condition of loading. 


PLATE DISSIPATION - The plate is a red- 
orange color when dissipating 1500 watts. Under 
normal operating conditions the power dissipated 
by the plate of the 1500T should not be allowed 
to exceed the maximum rating. Plate dissipation 
in excess of the maximum rating is permissible 
for short periods of time, such as during tuning 
procedures. 


DRIVING POWER vs. POWER OUTPUT 
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The three charts on this page show 
the relationship of plate efficiency, 
power output and approximate grid 
driving power at plate voltages of 
5000, 6000, and 7000 volts. These 
charts show combined grid and bias 
losses only. The driving power and 
power output figures do not include 
circuit losses. The plate dissipation in 
watts is indicated by Pp. 

Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 5000, 
6000, and 7000 volts respectively. 
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DIMENSIONAL DATA 


INCHES MILLIMETERS 
Pwin [max [rer |[ mn | wax | Ree 
PA] 16000| 17000 [— — 


ae ee 
| teo98 | = - | 
jc | 15250] 16250] - - || 36735 | 412.75] - - | 
| 0 | srs] we25 | - - || 27623 | 20528] - - | 


FILAMENT INTERNALLY 


CONNECTED TO PIN 4 FILAMENT INTERNALLY 


CONNECTED TO PIN 3 


NOTES. 


|___REE DIMS. ARE_FOR INFO. ONLY & 


ARE NOT _REQD. FOR INSPECTION 
PURPOSES. 


2000T 


EITEL-McCULLOUGH, INC. MEDIUM-MU TRIODE 


Sok NN CUA TRA. OFS. 5 AVAL VG RENTAL A ‘ 

MODULATOR 
Reaih OSCILLATOR 
AMPLIFIER 


The 2000T is a medium-mu, high-vacuum transmitting triode intended for amplifier, oscillator 
and modulator service. It has a maximum plate dissipation rating of 2000 watts. Cooling of the 2000T 
is accomplished by radiation from the plate, which operates at a visibly red temperature at maximum 
dissipation, and by means of forced air circulation around the envelope and at the seals. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage’ - - . : - - - - - - - - 10.0 volts 
Current - - - - - - - - - - - - 23.5 amperes 


Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) = : - 2 : 3 : - - - : 23 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - = = a = = = = r = = = 8.5 pd. 
Grid-Filament = = = ze = ~ = = a = = = 12.7 upd. 
Plate-Filament = = = = = = = = * 2 = & ard ppt. 
‘ Transconductance (i, =1.75 amp., E,=6000 v.)_ - = - - - - 11,000 umhos 
Frequency for Maximum Ratings - - - - - - - : : E 40 Mc. 
MECHANICAL 
Base - . - - - - - - - - - . - Special 4-pin, No. 5006B 
Basing - - - - - - - - - - - - - - - RMA type 4BD 
Mounting - - - - - - - - - - = - Vertical, base down or up 
Cooling - - - (See "Cooling" under 'Application") - Radiation and forced air 
Recommended Heat Dissipating Connectors: Eimac HR-8 
Plate - - - - - - - - - - - - Eimac HR-8 
4) Ol ee ere eae NN ck NO RE 9k eter ur, 
Maximum Overall Dimensions: 
Length - - - - - 2 - : - - - - - - = ade - - - 17.75 inches 
’ Diameter - . - - . - - - - - - = s “ ape - - - 8.125 inches 
Net weight - - - - - - - - - : - - - - - =e - - - 3.5 pounds 
Shipping weight (Average) - - - - - - - - - = - - - - - - - 13 pounds 
AUDIO FREQUENCY POWER AMPLIFIER WHY SIE: pO URES ae son “iitcobd Vaton ere eaeTe 
AND MODULATOR D-C Grid Voltage (approx.)* - - —140 —I80 —230 —280 Volts 
: ‘ : gs Zero-Signal D-C Plate Current - - 400 400 400 300 Ma. 
Class AB, (Sinusoidal wave, two tubes unless otherwise specified) Max-Signal D-C Plate Current - - 2.30 2.20 2.00 ‘1.80 Amps 
as RATING ha eerie tech Gee oe 
D-C PLATE VOLTAGE . i a . 8000 MAX. VOLTS Max-Signal Peak Driving Power - - 300 280 380 350 Watts 


Max-Signal Nominal Driving 


MAX-SIGNAL D-C PLATE CURRENT, Power (approx.) - - - - 150 140 190 175 Watts 
PER TUBE 5 3 7 5 3 J > 1.75 MAX. AMPS. Max-Signal Plate Power Output - - 5200 7000 8000 8600 Watts 
PLATE DISSIPATION, PER TUBE” - - - 2000 MAX. WATTS *Adjust to give stated zero-signal plate current 

TYPICAL OPERATION, PER TUBE* (Frequencies below 40 Mc.) 

RADIO FREQUENCY POWER AMPLIFIER CLOMPtaleRVoliadeumial o? Gemini cog skooe tote eve 

AND OSCILLATOR D-C-GridsVoltages "iausy se) Pei t-"--1.2-350 500" =—400 Vala 

D-C Plate Current - : : - - - 1.35 1.35 1.15 Amps. 

Z has D-C Grid Current - - - - - - 175 165 120 Ma. 

Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) PenkbRTenduapet voltae i ; 840 1000 1060 Volts 

Driving Power (approx.) - - - - - 140 160 115 Watts 

; Grid Dissipation - - - - - - 85 82 55 Watts 

MAXIMUM RATINGS (Frequencies below 40 Mc.) Plate Power Input _ : £ 4 4 = 6750 8000 8000 Watts 

Plate Dissipation - - - - - - 2000 2000 2000 Watts 

D-C PLATE VOLTAGE - - - : - 8000 MAX. VOLTS Plate Power Output - - - - 4750 6000 6000 Watts 


*The performance figures listed under Typical Operation are for radio 
frequencies up to the VHF region and are obtained by calculation from 


D-C PLATE CURRENT j $ ; = ss 1.75, MAX. AMES: the characteristic tube curves and confirmed by direct tests. The driving 
power given includes power taken by the tube grid and the bias circuit. 

PLATE DISSIPATION - ni a > = x 2000 MAX. WATTS The driving power and output power do not allow for losses in the asso- 
ciated resonant circuits. These losses are not included because they depend 

GRID DISSIPATION” - = = o - - 150 MAX. WATTS principally upon the design and choice of the circuit components. 
TYPICAL OPERATION, PER TUBE* (Frequencies below 40 Mc.) 

PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, PER TUBE (Frequencies below 40 Mc) 


AMPLIFIER D-C Plate Current - - 
Total Bias Voltage - - 
Fixed Bias Voltage’ - - 
Class-C Telephony (Carrier conditions, per tube) Grid Resistor - = - 
D-C Grid Current - - - 
Peak R-F Grid Input Voltage (approx.) 


MAXIMUM RATINGS (Frequencies below 40 Mc.) Driving Power (approx.)  - 


- 1.25 1.20 1.13 Amps. 
- -—600 —700 —800 Volts 
- —300 —330 —375 Volts 
- 1500 2000 2500 Ohms 
- - 200 185 170 Ma. 


iy 0). ae 
fee abo ay 


1140 1240 1320 Volts 
228 230 225 Watts 


Grid Dissipation - - - “ - 108 100 88 Watts 

Plate Power Input - : - - - 5000 6000 6750 Watts 

. D-C PLATE VOLTAGE < N . 3 e 6000 MAX. VOLTS Plate Dissipation - - - - - 1350 1350 1350 Watts 
Plate Power Output - - - - - - 3650 4650 5400 Watts 

*The performance figures listed under Typical Operation are for radio 

D-C PLATE CURRENT x 5 = = - 1.4 MAX. AMPS. frequencies up to the VHF region and are obtained by calculation from 

the characteristic tube curves and confirmed by direct tests. The driving 

PLATE DISSIPATION. - x i 3 : 2 1350 MAX. WATTS power given includes power taken by the tube grid and the bias circuit. 


The driving power and output power do not allow for losses in the asso- 
ciated resonant circuits. These losses are not included because they depend 
GRID DISSIPATION” - = - - - - 150 MAX. WATTS principally upon the design and choice of the circuit components. 


(Effective 10-15-50) Copyright, 1950 by Eitel-McCullough, Inc. 


— 2000T 


APPLICATION 


MECHANICAL 


Mounting—The 2000T must be mounted vertically, base 
up or base down. Flexible connecting straps should be 
provided between the grid and plate terminals and the 
external grid and plate circuits. The tube must be pro- 
tected from severe vibration and shock. 
Cooling—Forced-air cooling is required on the envelope 
and also in the base of the tube. Envelope cooling may 
be accomplished by locating an ordinary 8- or 10-inch fan 
about one foot from the tube and directing the air at 
the middle of the envelope. 

Base cooling requires an air flow of 2% cu. ft. per min. 
directed up through the bottom of the base toward the 
filament press. The base of the tube is provided with a 
1-inch diameter hole for this purpose. If a socket is used 
with a 1-inch diameter matching hole and the manifold 
is of the same diameter, a static pressure of less than 
0.1 inch of water is required at the manifold to provide 
the 2% cu. ft. per min. 

One type of socket provides a %4 inch diameter pipe 
for the air inlet to the base. With this type of socket a 
static pressure of 514 inches of water is required at the 
pipe to obtain the necessary 2% cu. ft. per min. volume. 

Suitable electrical interlocks should be provided to 
remove the plate and filament voltages in the event that 
the supply of cooling air is interrupted. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 10 volts. Unavoidable variations in 
filament voltage must be kept within the range from 9.5 
to 10.5 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 

Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 2000T there is 


ie 563 +005 
8 


little advantage in using bias voltages in excess of those 
given under ‘Typical Operation,” except in certain very 
specilaized applications. Where bias is obtained by a grid 
leak, suitable protective means must be provided to pre- 
vent excessive plate dissipation in the event of loss of 
excitation. 

Plate Voltage—The plate supply voltage for the 2000T 
should not exceed 8000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under ‘“‘Typical Operation”’ for the power 
output desired. 

Grid Dissipation—The power dissipated by the grid of the 
2000T must not exceed 150 watts. Grid dissipation may 
be calculated from the following expression: 


Be = Cample 


where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-e grid current. 


€cmp may be measured by means of a suitable peak volt- 
meter connected between filament and grid. In equip- 
ment in which the plate loading varies widely, such as 
oscillators used for radio-frequency heating, care should 
be taken to make certain that the grid dissipation does 
not exceed the maximum rating under any condition of 
loading. 
Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 2000T should 
not be allowed to exceed 2000 watts. Plate dissipation in 
excess of the maximum rating is permissible for short 
periods of time, such as during tuning procedures. 


FILAMENT CONNECTED 
TO NO. | INTERNALLY 


FILAMENT 
.249+ 002 DIA. 4 PINS 


FILAMENT CONNECTED 
TO NO. 3 INTERNALLY 


BOTTOM VIEW 
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DRIVING POWER vs. POWER OUTPUT 
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The three charts on this page show 


a 


the relationship of plate efficiency, 


power output and grid driving power 
at plate voltages of 5000, 6000, and 
7000 volts. These charts show com- 
bined grid and bias losses only. The 
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driving power and power output fig- 


ures do not include circuit losses. The 


plate dissipation in watts is indicated 


GRID DRIVING POWER- WATTS 


Points A, B, and C are identical to the 
typical Class C operating conditions 


shown on the first page under 5000, Dap A a 
6000, and 7000 volts respectively. co LH SHeesttett E 
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1289 
3CX1I00A5 


PLANAR TRIODE 


The EIMAC Type 7289/3CX100A5 is a rugged ceramic/metal aa -= 
planar triode designed for use in CW, grid- or plate-pulsed oscillator, = een 


amplifier or frequency multiplier service up to 3 GHz. The tube may 
also be used in pulse modulator or voltage regulator service. The 
7289 is supplied with an air cooled radiator for forced air cooling. 


The 7289 features high mu, high transconductance, great me- 
chanical strength and low interelectrode capacitance. 


Note: The data for the 7289/3CX100A5 also apply to the 2C39A 
and 2C39WA in all respects, except that filament voltage for 2C39A 
is 6.3 volts. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Pioalae WOMNETS 2 35.) 6.8 op ia See ies ota out oa Seon 
® COG EONS as A eR en Oot Omens costo 
Transconductance (Average): 
PReerONTA he O00 Vdc. tre ct be ties «tcc eet ers me ee 25 mmhos 
Amplification Factor (Average) .. 62-2 eee eee eee ee eee eee ees 100 
Direct Interelectrode Capacitance (grounded cathode) 2 
CH apa yA Ee HG CREE: A SS CR OTE CP CMY CCR Pr Me er ea 6.30 pF 
SE ee Ee Peter ccc rae ters o/c ao -otelle. wile telter at <fovezs tals: seer s035, pK 
CHO) Lan hah Hai em: ot Bato 6 aes coo Rae erst cata 2.00 pF 
‘CEA 4 4 eae eek a an eee Pe Op Petitions hc er -25 V max 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to 
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 
thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Revision 11-1-71) © _ by Varian Printed in U.S.A. 
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7289/3CX100A5 


MECHANICAL 


Maximum Overall Dimensions 
alae or om pe On eer Ca 
JEP ESTyi¥et Cs) tag wh bata ne ane ok Meee ee ee 


NGERWEI ONE eke scene oreo cle gels eis wee were) 
Operating Position .... 2.2.22 eeeeeeees 


Maximum Operating Temperature: 
Ceramics Metaloedls «4 > eiehels eels eileen 


A NOUG: COL GHeees <. 0 in uc tolled « eiteuee sesh. uate 


GOOLE. Veyeee cise 0's 53.) ons) ale iv) el sts (eae 
Weve ht hte Ske oe Sane ere. 


ENVIRONMENTAL 


Shock, 11 ms, non-operating .......-..+- 


Vibration, operating, all axis, 55 to 500 Hz . 
Altitude, max (in suitably designed circuit) . 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heaterscurrent at 0.0: Voltsa n-ne ss lece 


Cathode Warmup: Lime .22yeisre1s ere ecte teas tote cue ste e sted sun leks ge one cae 


° 


. 
. 


2.701 in; 68.60 mm 
1.264 in; 32.11 mm 
2i2 0200 aon 
Any 


eo) @ 691556. 6 0) 6 © (‘© 6.6 56.8 @ 8 O76 


2202G 
Ri ©: 
oii) nua ceeet eas OLCCORA IT 
Coaxial, special 


é es) "eo: 6) 6 6:6 (81s) 0) 8 © eo) C807 s) 0 288 87 8) ee 


Interelectrode Capacitance! (grounded cathode connection) 


(Ooi A Gey Oh er i eee et er Os Oe care Go Gute oes Gg GS OGG & 6 


Cout 


é. @ @ 6. 8)).6 © 6.. 9) 8a) Boe. 6.8 8G) O20) 67 6, OF. 0 Se 8 6s 26) 66 Cage ee) 6. 8 el SS 


Be Te Re eT crete eee OU UO Uae 
Min. Max. 
Bene Coe Se ee 00 es Ube 
60 --- sec. 
5,00" 7,00 pk 
7. --- 0.95 pF 
1S Je AG sly (0) 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 
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CW RF POWER AMPLIFIER OR OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS 


DG PEAT ESV OLIA GEwa wane nuts 1000 VOLTS 
DEIGRIDIWVOETAGE Se. ane ar -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 

Grid negative to cathode -400 VOLTS 

Grid positive to cathode 30) WOLKE 
PEIPEATE GURREN |e meme nemtn 100 MILLIAMPERES 
DGAGRIDICURREN Ieee eens uens 50 MILLIAMPERES 
AVERAGE PLATE DISSIPATION 

Forced air cooling!........ 100 WATTS 
GRID DISSIPATION (Average). . 2 WATTS 
FREQUENCY.) cr.eeee ieee, cee 2:5 GHz2 


1. Using EIMAC radiator PN 014224. 


OPERATING CONDITIONS FOR 7289 IN REPRESENTATIVE 
APPLICATION 


GROUNDED GRID CW POWER AMPLIFIER 


EreQuencye aces ee cece ies Rea eeiecds tay es eck t's 500 MHz 
Heater Voltage cgeicieienca tes ck-aeceuser ae 6.0 V 
DG RilatewVoltage t-te n en eee 900 Vdc 
DG Grids oltage:(apprOxa) mecmcme iene -40 Vdc 
DG Cathode Gurrentarmee cence enone acee 90 mAdc 
DGsGridiCurrenttaecercs soe evoke eas 25 mAdc 
Drives Rowen (abproxe) men spice mcnenen ene 6 W 
UsctuleCWarowem Outpt cnet enn aennns 40 W 
GROUNDED GRID CW OSCILLATOR 

Frequency mes ame ee enone Tree. 2.5 GHz 
HeateraV oltage te wen eset ncue acne tien tsb Re) AW 
DGiPlatesVoltage weecu rr mene ears erate 900 Vdc 
DGIGridwWoltages(approx.)eemew meter. nears -20 Vdc 
DGtPlate: Gurrentaen. 7s thy ss tench ic tears 90 mAdc 
DGiGrid) Currentigeenccueme menue cuctamces 10 mAdc 
WsefulsCWroweG Out putin aensmea ne 17 W 


GRID PULSED OR PLATE PULSED AMPLIFIER OR 
OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE 


KGIICPOULSCC) acme tite ree reece 1000 VOLTS 
PEAK PULSE PLATE VOLTAGE 

(SENS (ONO KETO N Vata eae Sa se 3500 VOLTS 
eGR MeV OLMAGE we yar cede cal bens = (20) WO EARS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 

Grid negative to cathode ....... TOON Oi 

Grid positive to cathode ....... 250 VOLTS 
eS ERAT ERGURREN Um ertsee yesieurcun) 3.0 AMPERES 
PO ESERGRIONGURRENI seme nese ci at 1.8 AMPERES 
AVERAGE PLATE DISSIPATION 

Forced Air Cooling 4s. >. 2.05. 2% 100 WATTS 
GRID DISSIPATION (Average) ..... 2 WATTS 
PS RLECINIENI CN a stgeng gas Raitt ereineien meetin ore 3.0 GHz 
PUREE DWRATIONS ccs ie wee 3 ps 
PEA CTOR 2 2. nyc bees eae as .0025 


7289/3CX100A5 


Operating Conditions for 7289 in Representative Ap- 
plication. 


PLATE PULSED OSCILLATOR 


FREQUENCY ss eeaem eee ie fc aneenocet enna eG 3,0) GHz 
Heater: Voltagetia. 4 ctr siememres = = Sys} \W/ 
CeaksriatesVOltagem aan eae eee a 3500 v 
Peak Video Plate Current .......... S.0ia 
Beak VideosGridiCurrentmmmaeme eee 1.8 a 
Useful Power output (approx.) ....... 1600 w 
BetlSe’ DUGACION : setenar y+ sb) mmc ish ere tere © 3 ps 
DutyiFactorg-.7..4 . see sso ee eaee ence c -0025 


Using EIMAC radiator PN 014224, 


2. For applications using longer pulse duration and/ 
or higher duty cycle consult the nearest Varian 
Electron Tube & Device Field Office, or the Pro- 
duct Manager, EIMAC Division of Varian, Salt Lake 
City, Utah. 


PULSE MODULATOR AND PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS 


DGPeATERVOLTAGE= ys 52 ceee 1000 VOLTS 
GEAPEATE VOLTAGE <n5.604. 00 1200 VOLTS 
DGtGRI DIV OETAGEW = .cst. 508s =150" VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 

Grid negative to cathode -700 VOLTS 

Grid positive to cathode 150 VOLTS 
PULSE CATHODE CURRENT .... 4.8 AMPERES 
DGereAT Ey GURREN [mess encase 100 MILLIAMPERES 


AVERAGE PLATE DISSIPATION 


Forced Air Gooling sega) © hoa 100 WATTS 
GRID DISSIPATION (Average) ...... 2 WATTS 
PULSE DURATION 24,50eme ees act 3.0 ps 
OUTAOPEIMU mics awed i: San ek es 70 
DUTWEACTORG ceeers cel te ye ree 0025 


1. Using EIMAC radiator PN 014224. 

2. For applications using longer pulse duration and/ 
or higher duty cycle consult the nearest Varian 
Electron Tube & Device Field Office, or the Pro- 
duct Manager, EIMAC Division of Varian, Salt Lake 
City, Utah. 
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APPLICATION 


For general application information please refer 
to the Planar Triode Operating Instruction Sheet. 
The operating instructions should be consulted 
prior to the designing of new requirements around 
the above tube type. Plate dissipation of up to 
150 watts is possible with the 7289 tube type 
when uSing radiator P/N 158555. If this is re- 


quired the tube order should include reference to 
the different radiator part number. For unusual 
and special application consult the nearest 
Varian Electron Tube and Device Field Office, 
or the Product Manager, EIMAC Division of 
Varian, Salt Lake City, Utah. 


7289/3CX100A5 


AIRFLOW vs STATIC PRESSURE WITH 
STANDARD COWLING JAN-157 


MAXIMUM PLATE DISSIPATION vs COOLING AIRFLOW 


CONDITIONS: 
25°C INLET AIR TEMPERATURE 
RADIATOR ENCLOSED IN 
JAN-I57 COWLING 


AIRFLOW 
FROM 
BLOWER 


AIRFLOW IN CFM (SEA LEVEL) 


- STANDARD COWLING - 


10 30 50 70 90 10 130 150 170 


PLATE DISSIPATION IN WATTS 


COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
AND ALTITUDE 
(RELATIVE TO 25°C AND SEA LEVEL) 


STATIC PRESSURE 
(INCHES OF WATER) 


MULTIPLY VOLUMETRIC FLOW | AIR INLET TEMP. 
BY INDICATED FACTO (°C) 


2 4 6 8 10 12 14 
AIR FLOW (CFM) 


CORRECTION FACTOR 


; — 3- I6UNS-2B j 
ALTITUDE (THOUSANDS OF FEET) MA-2371 


RADIATOR #014224 


15 
=> -IGUNS -2! 
Or I6UNS - 2B 


oS RADIATOR #158555 
O65 


PEAK GRID VOLTAGE (v) 


260 


240 


220 


200 


180 


160 


140 


120 


100 


40 


—60 


7289/3 CX100A5 


TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


FOR PULSE OPERATION 
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CURVE #MA-—2510 


7289/3CX100A5 
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7289/3 CX100A5 


CLSC-VW# JAYNI (AX) JDVLIOA 3LV1d 60S7-VW# JAUND (AX) JNVLIOA 3LW1d 
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7289/3CX100A5 


see note 3 


Radiator 


pees see notes 2,6 


“Anode Contact 
Surface 


—Grid Contact 
Surface 
(except 322) 


“Heater Contact 
Surface 


athode Contact 
Surface 


O) @ullest | 2 oc note 6 


DIME 


Dim. in Inches in Millin. Dim. in Inches Dim. in Millimeters 
Min. Max. Min. | Max. Min. | Max. | Ret. pim.; MIN. | MAX. | Reg, 
035 361 8 edo | 1 815i) 1.875 
ataleby |) aloelss 30.10 | 32.14 1.534 
1.534 {1.728 38.96 | 43.89 1.475 
1.4 1.815 37.47 | 46.10 | 1.289) 1.329 — 
1.085] 1.13 


.880 -920 
-462 


NOTES: 

1. Metric equivalents to the nearest .01 mm, are given for general information only & 
are based on 1 inch = 25.4 m. 

2. This surface shall be used to measure Anode shank temperatire. 

3. Holes for extractor thru top fin only. 

4. Eccentricity of contact surfaees shall be gaged from center line of reference & 
shall be as follows: 


Contact Surface TIR Max. Reference 
Anode -020 Cathode 
Grid 020 Cathode 
Heater -012 Cathode 


5. Dias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC & 
AD respectively. 


6. This surface shall not be used fon clamping or locating. 


7. Electrode Contact dims. are given for socket design purposes & are not intended for 
inspection purposes. 


7815 
7815R 


PLANAR TRIODES 


The EIMAC 7815 and 7815R are rugged ceramic/metal 
planar triodes designed for use in CW, grid- or plate-pulsed 
oscillator, amplifier or frequency multiplier service up to 3 
GHz. The tubes may also be used in pulse modulator or 
voltage regulator service. The 7815R is normally supplied 
with an air cooled radiator for forced air cooling, while the 
7815 is supplied without radiator and is intended for con- 
duction-convection cooling as found in many pulsed type 
applications. Except for the plate dissipation ratings and 
outline, the characteristics of both tube types are identical. 

The 7815 and 7815R feature high mu, high transconduc- 
tance, great mechanical strength and low interelectrode 7815 7819R 
capacitances, as well as high current capability and in- 
creased grid-anode insulator length. Both tubes have an arc-resistant, extended interface cathode, 
well proven in airline applications, assuring reliable and long life operation under adverse con- 
ditions. 


Note: This data sheet also covers the 3CPN10A5(same as 7815) and 3CPX100A5 (same as 7815R). 


GENERAL CHARACTERISTICS! 
ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
eatcrMVO lL ACCOM ert RMN CME AEC cats. os eo eden secce Aparicio chek eke 6.02 0SR\, 


CATER Sy EU DNF) ES a cco revity AaB. PSE a, ol nd O10 Men 0, annie ee 1.00 A 
Transconductance (Average): 
AE ORTIA CCSCE bee QUURV.C Carma (cco ste, ow nee) SU we 25 mmhos 


BanDi nica Monelactom( AVeld co) aewraiene Meee.) 00s Sy) Aes ae eas ee 100 


Direct Interelectrode Capacitance (grounded cathode)? , without heater voltage: 
Cin 


> Gab cede Carr Siete OAS py Etec eee Ane) align ane ar me ee a Re We Ono 0k 
CDOS hk Pah Gili ihe carts edn tein ee maha ke a ai a eee Teas ee LP 1.98 pF 
CLAII eolop 2a WeghRar eS IaReai (A e  an e e rels F035 a0 
Br oligbiasss( Makimli) eee, te peer er eee ee N ote nee iets nn. -25 V 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to 


the proper temperature, the grid-cathode capacitance wil! increase from the cold value by approximately 1 pF due 
to thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Revised 12-1-71) © _ by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


7815/7815R 


MECHANICAL 
Maximum Overall Dimensions: 
Trenath ects petesee gee eats ts ergs aneeonen a: ey ea ee he ieee ere ee ULRI0, 0S OUmaa 
Diameter (/O15) eecree =e oes del od oa 99 mire Rea os, Oli es 1.195 in; 30.35 mm 
Diametern(2.8 Wolwmerss tb. etst sear gras Nepean etre es ec tas ee ee LOFTS Zee 
NetiWeiont (7815)... 2... + + oie he ets MEE Is veal « ts ete 1.80z; 48 gm 
Net Weight (7815R).....----++> aes met 384 Se cy Op eee Rr Cay Care 22107.) 103mem 
Operating Position .......---.s-ee secre rces Setter sere bat MCT ean Any 
Maximum Operating Temperature: 
Geramic/Metalascalse: «+ vic ==. Seuslubees esate RP ee ee or eo ete. ee 
Anode: Coréseecaememe + oon eae + A Or ee er or sc Reg Hay Gti TRO Aad se Oe 25086 
Cooling (7815) tewenens jc -\! ie. eeedely. oor caarhct nt Rane Conduction and Convection 
Cooling (7815 R) gem eme. .., -2=) ao- + Sete een eeen oe sheer heey. it al Gee. SO ewe orcedgait 
Terminal Ss. 0. ae SR PI STG tsar ve Sao io A ee ee Coaxial, special 
ENVIRONMENTAL 
Shock, 11 ms, non-operating ........-- eA ey: AT eee: ae eo Pa 60 G 
Vibration, operating, all axes 55 to S00 Hz ....-- +e ee eet eeeeees A oe 10 G 
Altitude, max (in a suitably designed circuit)... 2. +e eee eee eee eee ees ee LOO mits 
a 
CW RF POWER AMPLIFIER OR OSCILLATOR OPERATING CONDITIONS FOR 7815 AND 7815R IN 


REPRESENTATIVE APPLICATION 


ABSOLUTE MAXIMUM RATINGS , a 
Grounded Grid CW Power Amplifier 


DC PLATE VOLTAGE «= +++ 2500. VOLTS et en eee, ee 
DC GRID VOLTAGE.....---. -150 VOLTS DC! Plate: Voltage ate ane 2.0 a cm 900 Vde 
INSTANTANEOUS PEAK GRID- DC Grid Voltage (approx) .........- -40 Vdc 
CATHODE VOLTAGE DC*Cathode Current, #4. 40.0.0 2% afteeels 90 mAdc 
Grid negative to cathode .... -400 VOLTS DG tonid: CURONE =e cunts eee ee) eae 25 mAdc 
Grid positive to cathode .... 30 VOLTS Drive Power (approx)... 2 ++ sees ees oa 
DC PEATEICURRENT. o.qsnte ae 100 MILLIAMPERES Useful CW Cows Out Outs irate eae nM 
DGFGRIDIGURREN Tee ee enen enna 50 MILLIAMPERES Grounded Grid CW Oscillator 
AVERAGE PLATE DISSIPATION Frequency saps dil iat bake oko ee eee 2.5 GHz 
Conduction and Convection Heater Voltage ener nena i ican nisms SHO) W/ 
(7815) Annee 2 ce ree ne 10 WATTS OXS: lel dey Wohl) aco oud doogenaoas 900 Vdc 
Forced Air Cooling (7815R)... 100 WATTS DE7Grid Voltage | apport otis pee cs 
GRID DISSIPATION (Average) . . 2 WATTS DC Plate CUrreOte caer a aaroseeoneten. 90 mAdc 
DEsGrid#Gurrente meses een ene fens 10 mAdc 
FREQUENCY 0209 or or caaoe esi nke Useful CW Power Output.........-. 17 W 
i 
GRID PULSED OR PLATE PULSED AMPLIFIER OR Grid positive to cathode........ 250 VOLTS 
OSCILLATOR PULSEIPUATE CURHENT oe) 10 oe 3.0 AMPERES 
ABSOLUTE MAXIMUM RATINGS PULSEACRIDACUIRREN heeuet ms aie mre 1.8 AMPERES 
AVERAGE PLATE DISSIPATION 
DC PLATE VOLTAGE Conduction and Convection (7815) . 10 WATTS 
Meira eer rR) vet gt aki BPO AE Le Forced Air Cooling (7815R)...... 100 WATTS 
(PCATEPULSED | oe eetee eet tae 3500 VOLTS GRID DISSIPATION (Average) ..... 2 WATTS 
DC.GAID VOLTAGE aaatee acer eee -150 VOLTS FREQUENCY Seen nr oe en te 3.0 GHz 
INSTANT OUST GRID- PLESEDURATION letra ne eee 6 ps 
Grid negative to cathode .......- -700 VOLTS DUTY FACTOR]... ... 222+ +00 -0033 


OPERATING CONDITIONS FOR 7815 AND 7815R IN 
REPRESENTATIVE APPLICATION 


Grid Pulsed Amplifier 


FASC UEMIEY o ac boo 0 ogo ao Deo oO gic io (lak 
neuter WANES 5 an oo oe ooo Oooo SiO) WY 
Par iaite VOlA0G) 2 isis <05 sb fee Gis ae 2200 Vdc 
OX (6raiteh Wrolligslels: As & Go bc oo aepeuece on oo -45 Vdc 
2ee\o Witelsto) kee (CUES 646000 00 00% WS) @ 
Rene Witelye Grillin oc ooboacono oc (teil @ 
Pulse Drive Power (approx) ........-- 400 w 
Useful Power Output (approx). ......--: 2000 w 
Pulse Duration .......-+-+2e2eeeee5 3 ps 
BRAY PACTOl os corae cin nie els oats ists ss .002 


7815/7815R 


Plate Pulsed Oscillator 


Frequencyisnment its meatier ee 3.0 GHz 
eaten Voliageicmanca meters chet cel(-y sila nell ayeiss WW 
letsyele Tights) WOME? 2 ne oc oo ue boon oe 3500 v 
Peale ideourlate: Gunremtany pment neuen Sil) @ 
ereyel< Wivolsroy (Giro) (Guidkeinten 4 os co te Be Wee) 
Useful Power Output (approx) ........- 1600 w 
PigiSe° DULatlOnigp mena Aiongieus leader swe kamnrcen 3 ps 
DUN RA So Ho ASA ao G aD Ooo ea ae 0025 


1. For application requiring longer pulse duration and/ 


or higher duty cycle consult the nearest Varian 
Electron Tube & Device Field Office, or the Pro- 
duct Manager, EIMAC Division of Varian, Salt Lake 
City, Utah. 


ee 


PULSE MODULATOR OR PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS 


WS HUAITE WOEIVANGIE o95 aie a oars 2500 VOLTS 
PEAK PLATE VOLTAGE......-- 3500 VOLTS 
De GRID WOLTAGE..~.. +... -150 VOLTS 


INSTANTANEOUS PEAK GRID- 
CATHODE VOLTAGE 


Grid negative to cathode .... -700 VOLTS 
Grid positive to cathode..... 150 VOLTS 
PULSE CATHODE CURRENT.... 4.8 AMPERES 
WS PILATE (CURRENT 64654 oo0 100 MILLIAMPERES 


RANGE VALUES FOR EQUIPMENT DESIGN 
Heater \CurreltatrO.OVOltS ere. ss se ae ie 


Pe atnode Heatingelime®, oases eres os os ohne + 


AVERAGE PLATE DISSIPATION 


Conduction and Convection (7815) . . 10 WATTS 

Forced Air Cooling (7815R) 9... - 100 WATTS 
GRID DISSIPATION (Average) ...... 2 WATTS 
PULSED URATION Weimer, oe eae ee 6 ps 
DUT EA GLOR Lee nee site ores .0033 
CUTLZORR MU reece erect coe Sokates « 70 


1. For application requiring long pulse duration and/ 
or higher duty cycle consult the nearest Varian 
Electron Tube & Device Field Office, or the Pro- 
duct Manager, EIMAC Division of Varian, Salt Lake 
City, Utah. 


Interelectrode Capacitances1! (grounded cathode connection) 


CSU Ce ecard ae ae atric e eerie Mod on 5 Me 
(SOD nee fe reivae tlecieBee ete ce Sty aan hes tock: 


Min. Max. 
SPAS Is pO 2 <a ge URC SS) 7s 
es eo eey AOE SEY ae ee 60 --- sec. 
PORN ri hea ier ee tes 5.605. 77200 "pF 
rs Fi eaten aortas --- 0.035 pF 
Pe a aes eee Oy bee eee ose tL Opie 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


APPLICATION 


For general application information please refer 
to the Planar Triode Operating Instruction Sheet. 
The operating instructions should be consulted 
prior to the designing of new requirements around 
the above tube types. Plate dissipation of up to 
150 watts is possible with the 7815/7815R tube 
type when using radiator P/N 158555. If this is 


required the tube order should include a refer- 
ence the different radiator part number. For un- 
usual and special application consult the nearest 
Varian Electron Tube and Device Field Office, or 
the Product Manager, EIMAC Division of Varian, 
Salt Lake, City, Utah. 


7815/7815R 


AIRFLOW vs STATIC PRESSURE WITH 
STANDARD COWLING JAN-1I57 


AIRFLOW 
FROM 
BLOWER 


-STANDARD COWLING- 


STATIC PRESSURE 
(INCHES OF WATER) 


2a 46.8" 10 sl2al4 
AIR FLOW (CFM) 


RADIATOR #014224 


RADIATOR #158555 


AIRFLOW IN CFM (SEA LEVEL) 


13 2 
3p ~ (SUNS-28 


5 
a -2B 
2 \GUNS 


MAXIMUM PLATE DISSIPATION vs COOLING AIRFLOW 


CONDITIONS: 

25°C INLET AIR TEMPERATURE 
RADIATOR ENCLOSED IN 
JAN-157 COWLING 


CORRECTION FACTOR 


30 50 70 90 10 130 150 170 


PLATE DISSIPATION IN WATTS 


COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
AND ALTITUDE 
(RELATIVE TO 25°C AND SEA LEVEL) 


MULTIPLY VO 


Zo 


—| 


ALTITUDE (THOUSANDS OF FEET) MA-2371 


PEAK GRID VOLTAGE (v) 


7815/7815R 


TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


FOR PULSE OPERATION 
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PLATE VOLTAGE (kV) CURVE #MA-—2510 
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7815/7815R 


MAX 


DIM. IN INCHES 


E 
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185] 1. 
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fa>_| 1.475] 1.815 -_fa.875 

ee DIM. IN DIM. IN 1.329 32.74 
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NOTES: 
a.. Metric equivalents, to the nearest .01 m, are given for general information only & 
are based on 1 inch = 25.4 mn. 


b. This surface shall be used to measure Anode Shank temperature. 


ce. Eccentricity of contact surfaces shall be gaged from center line of reference & shall 
be as follows; note 2 shall apply: 


Contact Surface TIR Max. Reference 
Anode -020 Cathode 
Grid 020 Cathode 
Heater +012 Cathode 


d. Dias. N,R,T,U shall apply throughout entire contact area as defined by dims. AA,AB, 
AC,AD respectively. 
7815 e. This surface shall not be used for clamping or locating. 


f. . Electrode Contact Dims. are given for socket design purposes & are not intended fon 
inspection purposes. 


ELECTRODE CONTACT AREA (Note a,f DIMENSION DATA 


Dim. in Inches Dim. i illi Dim. in Millimeters. 


Min. Max. 
+035 361 


see notes b,e 


—Anede Contact 
surface 


—Grid Contaet 


surface 
I nae 6 z Notes: 
4 “Cathode ontee ee a. Metric equivalents to the nearest .0l mm, are given for general information only & 
~ j ; 7 
surface. are based on 1 inch= 25.4 mm. 
| ca b. This surface shall be used to measure anode shank temp. 
(v) (T) see note ¢ ran 
e. Eccentricity of contact surfaces shall be gaged from center line of reference & 
shall be as follows: 
@ 4 Contact Surface TIR Max. Reference 
<s) Anode 020 Cathode 
Grid .020 Cathode 
Heater -012 Cathode 
d. Dias. N,R,T & U shall apply throughout entire lenght as defined be dims. AA,AB,AC & 
AD respectively. 
7815R e. This surface shall not be used for clamping or locating. 


f. Electrode Contact dims. are given for socket design purposes & are not intended for 
inspection purposes. 


8 g. Holes for Tube Extractor thru top fin only. 
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PLANAR TRIODE 


The EIMAC Type 8403 is a planar triode featuring frequency 
stability and an arc resistant cathode of high emission capability 
assuring stable operation under adverse conditions involving a wide 
ambient temperature range and varying plate dissipation. This con- 
struction, in combination with the proper plate series impedance, 
reduces to a minimum the possibility of cathode failures due to 
voltage surges. Other features of this type include high transcon- 
ductance, high mu, and low interelectrode capacitances coupled 
with the great mechanical strength of metal/ceramic construction. 
The cathode is an indirectly heated disc requiring only minimal 
heater power. The design of the tube permits operation from low 
frequencies up to 3.0 GHz as a grid-pulsed, plate-pulsed, or CW 
oscillator, amplifier, or frequency multiplier. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
t} Be aLel ay Gli Ccweme es tee ene rel tere. e brie tr abiexe is in) othe + 96 wip rene bos O20 
‘UEP Tits SUE Tape ie) Hyer i ee eee eG aie es eet earoargrY carne ane rear, 1.3A 
Transconductance (Average): 

WeeentoO mA (200 mAyem@) se tt ee ee 30 mmhos 
Amplification Factor (Average):. 7. 2. 6 2 oe ee ee 80 
Direct Interelectrode Capacitance (grounded cathode) 

Che eM iS ee ee eee rea ea error 8.0 pF 

Ceea tel eM) ie ee eos! Ge, Cuancauedegiede sso eles «ssh seeee © @, ¢ scekews 0.065 pF 

ith 109 WY OREO? es nbs Cae SiO a CR ae ea a aCe Sel pie 
Ree O PAS (AMIN) 2 a cceme de ee ts ates 6 esr 3) pole) okie Me tg wen x Se a eteraeh = -30 V max 
Frequency of Maximum Rating: 

Rn ere A eG Ailes as abide! eo = «sak Pera gee pe cine eck aa ae ars 2500 MHz 

PePOL aN td - EIS Cee cee Petia ey ors ek ere enu et ene cake Siete eh aes 3000 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to 
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due 
to thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 12-1-71) © by Varian Printed in U.S.A. 
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MECHANICAL 


Maximum Overall Dimensions: 


ener. See Ne bree 5 eran Pact a 
Diametetanern serene cues es Ae oa har 
Neti Weroltaitws.teeyatec<ssus aes or ante ee ehat aa: 
Operating Position .......... Soeur 
Maximum Operating Temperature: 
Ceramic/Metal Seals ........ ‘aroma des 
ATOdG.C OfCan.nay ene Se reese ee ; 
COOL fee eteMeterst tepals ss 2 4 * « eg PR : 
1Sethee Ge 45 CRRA eS RN Sageee. eee 
ENVIRONMENTAL 
Shock, 11 ms, non-operating ........... 
Vibration, operating, all axis .......... 
A EATNG ee comes ope eect eee eet terete 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater: Current at 6.3 volts 
Cathode Warmup Time 
Interelectrode Capacitance | 

CAnie. 


See ee. PEE entree as eee 2.386 in; 60.60 mm 
ey erent Say cee 1.264 in; 32.11 mm 
Ae oe ae as bere : 2.040z; 58 gm 
Ache Biaralerabyir oes Le ei ite o ee tant ee ee ey) 
ser sac Pienaar eh 6, heh Bey had 5 fe de ELE: 
: ARAN Bn HOT aes SOc CE ae 
polar Oia, Sukie tina « 0 elegy make cee eee OLCeCUsAIL 
caer ese tse erste ath eer cre ene eC UAXI aes Decias 
wala reaears ne Pa opr TL: 
Ee ti ey Rn ee Re, LPS ae es 10 G 
; rete eee Sete Te ae cect eee ene oe . 60,000 ft. 
Min. Max. 
Repro: t re ir yee Seco cater he 1:20°- 9 4G 4 
RS ee une EMO 60 --- sec. 
APH ORIN en Ra rE Af Patty ob (8S 9.0 pF 
aes, we eel Ver oieee ae --- 0.065 pF 
Be err . Serger ee ar ata 2.058) jr e 


1. Capacitance value for a cold tube as measured in a special shielded fixture. When the cathode is heated to the pro- 
per temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to ther- 


mal expansion of the cathode. 


cn 


GRID PULSED OR PLATE PULSED AMPLIFIER 
OR OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE(grid pulsed) . . 2500 V@ETS 
PEAK PULSE PLATE VOLTAGE 

(olatespulSed) ieee mest ements S100) WAGERS 
DCAGRIGNVOLTAGE saree eee -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 

Grid negative to cathode ...... -750 VOLTS 

Grid positive to cathode ...... 250, VOEIS 
PULSE PLATE CURRENT ........ 5.0 AMPERES 
Pull SE<GAID CURRENT) ect reer 2.0 AMPERES 
AVERAGE PLATE DISSIPATION 

Forced Air Cooling! ......... 100 WATTS 
GRID DISSIPATION (Average) 2.0 WATTS 
FREQUENCY sunnier ae 3.0 GHz 
PULSE DURATION) ees ered ven aA 6.0 ps 
DLITVEACTOR aan ue ee .0033 


OPERATING CONDITIONS for 8403 in Representative 
Application 


GRID PULSED OSCILLATOR 


RreQUuenCY an sean: tren mete: armen Mica: Cee ae. 1.09 GHz 
Heater Voltages sac .ar-ncs. vaca pete ake ite 6538 V 
DG Plates Voltagem ess... eee nee en eae 2000 Vdc 
DGtGridiNolitagowean: -aea-n cnn an rte neeer -150 Vdc 
Peaks Video: Plate: Currente-meeen-n escent 4.0 

Peak VideorGrideGurrentanasn men enenen seme 20a 
Useful Power Output (Approx.)......... 1000 
Pullise: Duration. sate nsmencmen eeieettent nen iene 0.5 ps 
DULWAREIO eg oo GG a oO Aaa oS E .005 


1. Using EIMAC radiator PN 158601. 


2. For applications using longer pulse duration and/or 
higher duty cycle consult the nearest Varian Electron 
Tube & Devices Field Office, or the Product Manager, 
EIMAC Division of Varian, Salt Lake, City, Utah. 


CW RF POWER AMPLIFIER OR OSCILLATOR 


ABSOLUTE MAXIMUM RATINGS: 


Peres tEeVOLTAGE ge cen a 2500 VOLTS 
XS GRE) WOLWAGIE 55455 o< -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
Grid negative to cathode ... -400 VOLTS 
Grid positive to cathode ... 30 VOLTS 
Dp GSPeATE CURRENT jn. cece 150 MILLIAMPERES 
Been CURRENT) 2. 305... 45 MILLIAMPERES 
AVERAGE PLATE DISSIPATION 
Forced air cooling!....... 100 WATTS 
GRID DISSIPATION (Average). . 2 WATTS 
EREOQWENCYaasasmces: sucm sweatin v6 2 Pils (Gil me2 


8403 


OPERATING CONDITIONS for 8403 in Representative 
Application 


GROUNDED GRID CW OSCILLATOR 


AREAS ULSI NON end. a 6 Gace aA eho Gy GLb or aster 2500 GHz 
FiSdtenaVoltageme mans, ste kets ea ee ee 6.0) V 

a CalatesVioltagemence) =. icsonsea sr eaeeea ae 900 Vdc 
DO GIGhIid WW oltager(Appriox:) maar ener -20 Vdc 
DCgplateiCurrentaeweaen. eeu crete nen 140 mAdc 


PULSE MODULATOR AND PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS: 


DGPWATENVOLIAGE 3 sai... . 3000 VOLTS 
PEAIGPEATE VOLTAGE =. 2. =; 3500 VOLTS 
DEIGRIDI VOLTAGE: & 3. @ - -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
Grid negative to cathode =/510) WAOILIKS 
Grid positive to cathode tl SOMNLOETS 
PULSE CATHODE CURRENT... 7.5 AMPERES 


DG PEATE CURRENT 3. =~: 150 MILLIAMPERES 


WsefuleCw PowemOutpouteeen-ss-neieneneen 25 W 
1. Using EIMAC radiator PN 158601. 
AVERAGE PLATE DISSIPATION 

POlKeseh Ne (COpiiNe, on coaeboccsene 100 WATTS 
GRID DISSIPATION (average)........ 1.5 WATTS 
PULSE-DURATION “ieee npeerece ees. 6.0 ps 
CUWIZOQEFAMU Bytes cram c oie.) s soeer-o peas 60 
DUGIY Sameer ices ah aca kas pewremteis so bs lotus) rises oa 0033 


1. Using EIMAC radiator PN 158601. 


2. For applications using longer pulse duration and/or 
higher duty cycle consult the nearest Varian Elec - 
tron Tube & Devices Field Office, or the Product 
Manager, EIMAC Division of Varian, Sait Lake City, 
Utah. 


| Si SS SSP SPS SS SS SEE EE SN A IDS ES ERE REE Ta AE EE BE SS SE EE EGE IT TIE: ASE IE EEE ELE AR EAD SELLE ERTS, SERRE FES SD EY 


APPLICATION 


For general application information please refer 
to the Planar Triode Operating Instruction Sheet. 
The operating instructions should be consulted 
prior to the designing of new requirements around 


the above tube type. For unusual and special 
applications consult the nearest Varian Electron 
Tube Field Office, or the Product Manager,EIMAC 
Division of Varian, Salt Lake City, Utah. 
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STANDARD COWLING 
(JAN -157) 


BRRRe Se 
alee 
++] / a 


AIRFLOW VS STATIC PRESSURE WITH 
STANDARD COWLING JAN —-157 


AIR FROM 
BLOWER 


STATIC PRESSURE (INCHES OF WATER) 
@ 


STANDARD COWLING 


AIR FLOW (CFM) 


MAXIMUM PLATE DISSIPATION VS COOLING AIRFLOW 


CONDITIONS: 25°C INLET AIR 
TEMPERATURE 


RADIATOR ENCLOSED 
IN JAN-I57 COWLING 


TUBE TYPES: P/N 014224, 158555 
(2C39A, 7289, 721, 
78I5R, 8745, 8533, 
7698R) 
P/N I5860l, 158994, 
(7855, 8403) 


AIRFLOW IN CFM (SEA LEVEL) 


O lO 20 30 40 50 60 /70 80 90° 100 110 120 130° 140 4150 


PLATE DISSIPATION IN WATTS 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
E, = 6.3V 


PEAK PLATE CURRENT—AMPERES 
PEAK GRID CURRENT—AMPERES 


0 200 400 600 800 1000 1500 2000 2500 3000 


PLATE VOLTAGE (V) CURVE #MA-2422 


8403 


ae see noteg 


_—— see notes b,e 


(ac) DIMENSIONAL DATA (Note a 
Dim. in Milltmeters 


Oo 
ws 
= 
bh 
5 
H 
5 
Q 
Dy 
i) 
n 


é Max. Din! MIN. MAX. 
A | 38.10 | 39.62 [ 
| EEE 30.84 
ee 29.59 
@ @ see note 6 Be Pei nee ae 
@) a G2 ste7s eh 
ESS | 1.02 | 
| 2257.85 [7 | 3.18) 4.70 | 
J | 19.46 | 20.98 
ELECTRODE CONTACT DIMS. (see note a,f) ee . — ene 
Se RCE oa See 
: ~195 29.97 _|-30.35 
win [ wax. [| mins | Max. Te Ea oar 
eeer0353 | ee SO Lie RANE |G CON MONT P| 19.10| 20.12 
1,021 | 1.101 R | 16.64 | 16.89 | 
1.219 i) Se oe 
[2.500 [AD | : T[8:00 | 8.26 | 
es Ree 2.18 
Be a 2.5h 
-650 a a 
ee ee ee ae ee 
ae? Sno Re 


NOTES: 
aMetric equivalents, to the nearest .01 mm, are given for general information only & 
are based on 1 inch = 25.4 mn. 
b.This surface to be used to measure anode shank temperature. 
ce .Eccentricity of contact surfaces shall be gaged from center line of reference & 
shall be as follows: 


--Contact Surface _ ~2IR_Max._ _Reference__ 
Anode -020 Cathode 
Grid .020 Cathode 
Heater sone Cathode 


dDias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD 
respectively. 
e.This surface shall not be used for clamping or locating. 


f.Electrode Contact dims. are for socket design purposes & are not intended for inspec- 
tion purposes. 


g. Holes for tube extractor thru top fin only 


oe 
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PLANAR TRIODE 


The EIMAC Type 8533 is a planar triode designed for use as a 
grid- or plate-pulsed oscillator, amplifier, frequency multiplier, or 
switch tube at high plate voltages. The tube will operate from low 
frequencies up to 3.0 GHz. The extended grid-to-anode insulator 
and a matrix cathode of the arc resistant extended interface type 
permit reliable operation up to 8 kVdc in RF applications. Other 
features of this tube type include high transconductance, high mu, 
and high current capability coupled with great mechanical strength 
permitting operation at elevated temperatures. The compact metal 
and ceramic coaxial construction coupled with low interelectrode 
capacitances make this tube well suited for operation in line type 
circuits at lower frequencies as well as in cavity resonators at the 
higher frequencies. The cathode is an indirectly heated disc re- 
quiring only minimal heater power. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
i) Cathode: Oxide Coated, Unipotential 
ie aLCiRNIGIA DOM ete ree ee Ste ee Ne Mees. Se a es, 6.3+0.3 V 
SEE. SHPORS ISTE: © SRE A AEE eae nar, Oem ar Oe AP gir Wengen 13 A 
Transconductance (Average): 
Rr P LOUD AS OCU Ad Che) MIME. ce LER Ma n5, 5s yea a ape we eeueN eed sterer eke 30 mmhos 
Piccation: PAGION (A Vela ge tee Aets tse mre avs ois ir ers Fw ele oe ges 145 
Direct Interelectrode Capacitance (grounded cathode) 2 
SEPT Ga Doe A! dat Seg dh ity SOR a Ate A In SE eI rte Md oy cn ee 8.0 pF 
LIU Seale Se Arey icy 5 ace, ec ct pane PoP ae ee: Al eee ene 0.06 pF 
EO) Peer rPe ETE eer as eee soe EBs cag ses sie boric arss eres due) ote ttoes es of vcd tice LiGS pr 
CITES HEB bs 8 oo: x iets ARR bai Ree ree a ee -30 V max. 
Frequency of Maximum Rating: 
AW eer ME Bes Nel esta FoR a nlend cia s hee yey «cae ni/aue- isis 40 — eho ariel g be 3000 MHz 
PET Ce) AC SETECN EA LEG ae gt Ma ok Ala 7 ara Un SPs een 3000 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before uSing this 
information for final equipment design.. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature,the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to ther- 
mal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 12-1-71) © by Varian Printed in U.S.A, 


EIMAC division of varian/301 industrial way/san carlos/california 94070 
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MECHANICAL 


Maximum Overall Dimensions: 

Lenoth —0i2) coche eteteen tere on ees Pen Re oc eee a oe) rete Gayo 2.701 in; 68.60 mm 
Digmetetgmrac tcc seaen ca cit tess eae Piyciee cores tke Sse eee ites ee omer 1.264 in; 32.11 mm 
NE EsTits Seamer OS eto e do Aw tars nner e ere § Geena el 63 gm 
Operating Posttiont=ies sc. Gievan Bolt et reer aetcc.eas anwete, 2 os ee ee een: 
Maximum Operating Temperature: 

eralicy Metal Seal Sr.cewets, bet shaves (hoe a RT, arpa aes abe aad etme S aC 
PU OCEAGOLEMWe «severe © 5 MvSBalswels nus od TSuste. Bota ee. SE) Oe) eae em (ee 
POOL? Seucas ieee cteiecrur ti tere tire! oh. bab Asiny MGldne oe ae) So eR aRey amet orc odes 
LET iifid | SMeeaeewe oc eens eer coment. Orc see SG Gay PR Me spe owl | a eran Coaxial, special 
ENVIRONMENTAL 

shock slifmsssnon-operatin gets, sragewe ek.) te eee ne ne a 60 G 
Vibration: Operating, All Axiss texte et, AC.) eee een ee wee 10 G 
Aliutidemmaxy, invstitably désioned:circuit es..ur etcetera 60,000 ft. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Heater Current at 6.0 voOliss 15 -e oem tt eens Shh i ona rer ities weer rica bc 1.20 1.40 A 
Cathodes Warmup. Lime ..o mae. <1. ess eee s fePatey tan ameter st omeme es 60 --- sec. 
Interelectrode Capacitance! (grounded cathode connection) 
Cin Pe aiinet sNokun > fetes ee oar oem Niortai Pai eee Pinan net 7.00 9.00 pF 
COULR TE va meter Ne eee tee tenes Race em he ar et Oe Sack ae ees ee --- 0.06 pF 


One ie ae ee eens SCG. at PIT) LED <a? 


1. Capacitance values for a cold tube as measured ina special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 
thermal expansion of the cathode. 


NN 


GRID PULSED OR PLATE PULSED AMPLIFIER AVERAGE PLATE DISSIPATION 
OR OSCILLATOR Foreed Air-Cooling a) = ween 100 WATTS 
GRID DISSIPATION (Average) ...... 1.5 WATTS 
FREQUENGCYnae eens eee 3.0 GHz 
ABSOLUTE MAXIMUM RATINGS: PULSE DURATION4 22) esi 6.0 ps 
DUTY FACTOR sicpnie fr: eee pane a ane 0033 
DC PLATE VOLTAGE (grid pulsed). . 8000 VOLTS 
PEAK PULSE PLATE VOLTAGE 1. Using EIMAC radiator PN 014224, 
(plate pulsed) 22... .-3 4 e-wiewee 10,000 VOLTS 
BXE IMD) VAOIEWAGIS 5 oo bas oa acs -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 2. For applications using longer pulse duration and/or 
Grid negative to cathode ...... -760 VOLTS higher duty cycle consult the nearest Varian Elec- 
Grid positive to cathode ...... 150 VOLTS tron Tube & Device Field Office, or the Product 
PULSE.PLATE:SCURREN Tee. 0 ene 5.0 AMPERES Manager, EIMAC Division of Varian, Salt Lake City, 
PULSE GRIDEGURRENTe cee se eee 2.5 AMPERES Utah. 


BF 


@ 


PULSE MODULATOR AND PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS: 


Dewey OLTAGE: .. ... 8000 VOLTS 
BEAK PIAL VOLTAGE: 6. ...0< 10,000 VOLTS 
PreaniD VOLTAGE® «wn -150 VOLTS 


INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 


Grid negative to cathode -750 VOLTS 
Grid positive to cathode 150 VOLTS 
PULSE CATHODE CURRENT . . 7.5 AMPERES 


Dee rATE CURRENT a. -1 150 MILLIAMPERES 


8533 


AVERAGE PLATE DISSIPATION 


Forced Air Cooling! Si9 5... -... 100 WATTS 
GRID DISSIPATION (Average) ...... 1.5 WATTS 
PULSEIDURATION = .,c82 ys eo 6.0 ps 
DUTYSEACTURSte ss oe he Pome .0033 
CUT- ORR Maret wets t.. ) keacaees 90 


1. Using EIMAC radiator PN 014224, 


2. For applications using longer pulse duration and/or 
higher duty cycle consult the nearest Varian Elec- 
tron Tube & Device Field Office, or the Product 
Manager, EIMAC Division of Varian, Salt Lake City, 
Utah. 


eeeee ee eeeererrceeeerere creer a cc eT EE ay Ee CT ET EE OST TEL SL LE ET TT TTT FEE aE EE ETE TE PL I TN PL PF I EE I ESE, 


APPLICATION 


For general application information please refer 
to the Planar Triode Operating Instruction Sheet. 
The operating instructions should be consulted 
prior to the designing of new requirements around 


ELECTRODE CONTACT DIMENSION 
| Max. | MIN. | Max. | 


[DIM | MIN. | 
aa | .035| .362| _-69| 9.7 | 
fap | 2.185| 1.265 | 30.10[ 32.14 | 


DIM. IN INCHES| | DIM. IN MILLIMETERS 


| min. | Max 


1.8 


fac | 1.534{ 1.728 | 38.96[43.89 | 

JAD | 1.475] 1.815] 37.47] 46.20 _| SBE 
DIM. IN DIM. IN 1.329 
INCHES MILLIMETERS 


eee ps0 | Ew ; 
|_.650 | 850 | Z| 16.52] 22.59] 


the above tube type. For unusual and special ap- 
plications consult the nearest Varian Electron 
Tube Field Office, or the Product Manager, EI- 
MAC Division of Varian, Salt Lake City, Utah. 


DIMENSION DATA 


29.97 30.35 
26.01 
Pp |19.10] 20.12] —_—i| 


16.64 | 16.89 


SEE NOTES f, b 


NOTES: 


a. METRIC EQUIVALENTS, TO THE NEAREST .01 
mm, ARE GIVEN FOR GENERAL INFORMATION 
ONLY & ARE BASED ON 1 inch = 25.4 mm. 


om 


. THIS SURFACE SHALL BE USED TO MEASURE 
ANODE SHANK TEMPERATURE. 


c. HOLES FOR EXTRACTOR THROUGH TOP FIN 
ONLY. 


a 


+ ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OF 
REFERENCE & SHALL BE AS FOLLOWS: 


CONTACT SURFACE TIR(MAX) REFERENCE 


ANODE -020 CATHODE 
GRID -020 CATHODE 
HEATER 012 CATHODE 


e. DIA’S N, R, T & U SHALL APPLY THROUGHOUT 
ENTIRE LENGTH AS DEFINED BY DIM’S AA, 
AB, AC & AD RESPECTIVELY. 


foal 


- THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 


PEAK GRID VOLTAGE (V) 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
Et = 6.3V 


—— PEAK PLATE CURRENT 
PEAK GRID CURRENT 


— AMPERES 
— AMPERES 
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—120 | | 
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PLATE VOLTAGE (kV) CURVE #MA-—2395 
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PLATE VOLTAGE (kV) 


TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 


E, = 6.3V 


‘|}—— PEAK PLATE CURRENT —AMPERES 


--- PEAK GRID CURRENT —AMPERES 


60 


2p jt 


CURVE #MA-—2396 
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TYPICAL CONSTANT PLATE CURRENT CHARACTERISTICS 
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EIMAC 8847A 


Division of Varian 
) Eh si lat HIGH-MU 
PLANAR TRIODES 


The 8847 and 8847A are miniature, ceramic/metal, rugged planar triodes 
for advanced airborne and space applications up to 3.5 GHz. 
The 8847A is identical to the 8847 in all respects except that the re- 
quired heater power is reduced by 25%. The tube should be used where 
input power consumption and heat dissipation are of major concern. 
Either tube may be used as an amplifier, oscillator, or frequency multi- ; 
plier in the CW, grid- or plate-pulsed mode, as well as a modulator or 
regulator tube. In addition to low interelectrode capacitances, high trans- 
conductance and amplification factor, the 8847 and 8847A have an anode <. @ 
designed to enhance frequency stability and an arc-resistant cathode, 
both assuring stable, reliable and long-life operation under adverse 
conditions. 
The 8847 and 8847A are supplied without radiator and may be conduc- 
tion, convection, heat sink, or liquid cooled. Radiators for forced-air cool- 
ing permitting an anode dissipation up to 150 watts, can be furnished on 


a separate order. 
GENERAL CHARACTERISTICS | 
ELECTRICAL 
Cathode:Oxide Coated, Unipotential 
Erect Ormy OUAUE when ate ugar cle « Wrene is (EP aCENe sss aves Pees te Peete ah oe bon ahh 6:3%4'0.3 5 
ea MmUOMITEN (ear ocr (Sauer PNe Oe Lek vast oc sv sis cle etn wav as les aha bce Teo0A 
ieee ee UITTett wat Os eval iste atreea mee EET, ews 4 cbs tetas ss suds Fo. oo ss ake lloce 0.95 A 
Transconductance (Average): 
PEO IAL 2 OOM LOM ar ter ccR teat tee, < Sea EN NN AMES 0a ws adem av « 38 mmhos 
Bai COUR ACIOL CA VeCTaACe ate entered. ac iitete cele ss cscs ohm oo een 75 
Direct Interelectrode Capacitances (Grounded Cathode)? 
Pre GtNOE ain seni ee Chas cater eee ect aates oe. « shabmulls Menage anes step o-ete eters 9.5 pF 
PU ATGRLEAOC EY seen ateserr ce net ccc see si a cacts ouace ttc ans te ee eNe «eet : 0.06 pF 
PHS ETE) Gl eR ore. wee! warner Clings an Ale One me tne ih Pt serrate yarn 1.40 pF 
CV 6ha) Teg STE aR ES oo as os a Fe 2 -30 V max. 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before 
using this information for final equipment. 


2. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from thé cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


®) 3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 6-1-70) © 1970 by Varian Printed in U.S.A. 


— gor. 8847/8847A 


MECHANICAL 


Maximum Overall Dimensions: 
en oUlrets cecteten ao as os hie eoess 
DYGMGTEL Bec eed ers ecs, «tere tec ee ls 
NCTA ClO Cwtg ss cat et oraye tote teqstat sre ors 
Operating re Ositionr.. tas. ied aeke oc 


Maximum Operating Temperature: 
Ceramic/Metal Seals 
Anode Core 

COOUNS Brena ceiegetertie snetege Weegade 


L@EIINGLS «) cre bse wre wmede sete eae barr 


ENVIRONMENTAL 


Shock, 11 ms, non-operating ..... 


Vibration, operating, all axes 55 to 500 Hz 
Altitude, max (in suitable designed circuit) . 


Se easel sah Barer ey Wal eee eee PO) UAL OAS Om 
Pe Ee erin Henrie, vest sti JERE) Gili 


0.56 oz; 


OO 8 O88 UK FOE 8 8 6 8. 66. OC 8 


16.0 gm 


@ 6 Fe, ©. 8 O) ea (6, Te) 67 0" @ (6, 0) Ce kee 6. 6-6 & 10 87's 


ee @ 66 ©@ @ 6 6 oe 6 8) ¢ @,6) © @ 6 0) 6 © 6 & ¢ 


20°C 
20056 


. Conduction, convection, forced-air! or liquid 


Sheltie ie Cea ee Oaxiallespecial 


CW RF POWER AMPLIFIER OR OSCILLATOR 


MAXIMUM RATINGS/ABSOLUTE VALUES 


DO PLATES OLTA GE ipa ste cocner rs 2500 VOLTS 
DG GRID VOETAG Eitan.) susie tate -150 VOLTS 


INSTANTANEOUS PEAK 
GRID-CATHODE VOLTAGE 


Grid negative to cathode...... -400 VOLTS 

Grid positive to cathode ...... 30 VOLTS 
OGIPPATE.GURRENT: . 200 o. vines et '. 250 MILLIAMPERES 
DC GRID. GUIRREN bie tte eats eee 45 MILLIAMPERES 
PLATE DISSIPATION! tm, 20. secre 150 WATTS 


GRID DISSIPATION 
FREQUENGYaeyeteelcasneu- been toner or 


1. Using one of the EIMAC radiators shown on the cooling 


curves. 


2. For application requiring longer pulse duration and/or 
higher duty cycle consult the nearest Varian Electron 
Tube and Devices Field Office, or the Product Manager, 


Eimac-Division of Varian, Salt Lake City, 


Sa. Gat & Gad a = 1.5 WATTS 
3.0 GIGAHERTZ 


Utah. 


e e . e . e e e . e s e e e e e e e e e . e e e e 60 G 
. e e e es e . * e e . e e . . . e e . e (2 e ° . e 10 G 
. e . . . . . . . e e . . e . . e e e e . e . 70,000 ft 
GRID PULSED OR PLATE PULSED 
AMPLIFIER OR OSCILLATOR 
MAXIMUM RATINGS/ABSOLUTE VALUES 
DC PLATE VOLTAGE(GRID PULSED) ... 3000 VOLTS 
PEAK PULSE PLATE VOLTAGE 
(PEATESCULSED)) Mie se kenetence Bean -meneen 3500 VOLTS 
OCGRID VOLTAGE 6, cies ce seem: 2 oe OU RVOELS 
INSTANTANEOUS PEAK 
GRID-CATHODE VOLTAGE 
Grid negative to cathode ee ee LOO RN. OTS 
Grid positive to cathode ..... 175 VOLTS 
PUESE; PEATE; CURRENT armen eeciememere) oat 5.0 AMPERES 
PUSEESGRIDEGURREN igmcaa ete nen mats 2.5 AMPERES 
PLATE. DISSIPATION foetenty es ck © 150 WATTS 
GRID.DISSI RATIO Nii t.tamege eben Rem ery ne 1.5 WATTS 
FREQUENGYarnccat ctencestitelicnete re 0% sis ’. 3.5 GIGAHERTZ 
PULSE DURATION2 ...... cB oer Oo 6 psec 
DUTYAEACT ORZS pacers, cttrend aiciee en te cope 0033 
REPRESENTATIVE OPERATION 
Grid-Pulsed rf Power Oscillator (1.6 GHz) 
DG Plate Voltagesiaa-rcioucbameaaulo sien niin ame 3000 Vdc 
Peak: Plate, CUrrental piss. kencestohcusn shen shielc kere 3.0 a 
DG Grid Voltage Approx.) steam nical nenenens -90 V 
Peak: Grid; Currents ene. tet adehtener sts sb snens 1.0 a 
FilamentsVOltage mem a gateecce etter a -nan -nsneans G.SoaV. 
Useful Power Output (Approx.) .......-2.- .3000 w 
Bandwidthi (db) megemsveccs ste abat ere ere total eteietsits 40 MHz 
PlaterEfficionCVimsscasme tse cttcctcte et tel cea netemtstte 33% 


PULSE MODULATOR OR PULSE 
AMPLIFIER SERVICE 


MAXIMUM RATINGS/ABSOLUTE VALUES 


Digriate VOLIAGE... 2.255 5 ss 3500 VOLTS 
PEAK PLATE VOLTAGE ........- 4000 VOLTS 
DEIGRIDEVOLIAGER, 1 <i see. -150 VOLTS 


INSTANTANEOUS PEAK 
GRID-CATHODE VOLTAGE 


Grid negative to cathode .....: -750 VOLTS 
Grid positive to cathode ...... 150 VOLTS 
PULSE GATHODERCURRENT "=... 7.5 AMPERES 
DYS; L/NIRE GUWRENT GAs 64 ocd 150 MILLIAMPERES 
PLATECDISSIPATION Liss ose sree 150 WATTS 
GiAtD) [DIKSSRPIMOIN SG Go Ged ae 1.5 WATTS 
PMLESERDURATION em crete tercierss occ et 6 ps 
DIUDINE TRANGIR@IR 7B olka Gecko es OO 0033 
CUNO RANG) 205 Saaeto sedi oon 5 6. 5 60 


RANGE VALUES FOR EQUIPMENT DESIGN 


8847/8847A kneh— 


. Using one of the EIMAC radiators shown on the cooling 


curves. 


For application requiring longer pulse duration and/or 
higher duty cycle consult the nearest Varian Electron 
Tube and Device Field Office, or the Product Manager 
Eimac-Division of Varian, Salt Lake City, Utah. 


ee rianiia h0 GaVOltSi( S04 Wiawies..cs.1-v WAvc savas fee ee se ee ene Le 20 AO TA 


Heater current at 6.0 volts (8847A) ..........6.. 
eee PTIeatiiVO Limes, ste. ¢ sos a's «octets iv eye sargrke sis cena tie sss see ele = 


eee eee. 0.85." 1.0508 


Interelectrode Capacitances1 (grounded cathode connection) 


“ex fob Gee Ui lalal =) da eee e REE PMenY Preteen ate yeaa were 
ert AINOGG sake oo sae beste oss ceeaee eles +a 


fe ee SRB he eel VME el 
=~ = 0.068nE 


ERY Ea Pied neering Pe Roly cead ok Re aS ea ke Pe ee em ee L.G2pk 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


APPLICATION 


COOLING - The 8847 and 8847A can be cooled 
by conduction, convection, forced-air or liquid 
cooling. The tubes are designed to permit high- 
temperature operation up to the limit indicated. 
However, if long life is the prime objective, tube 
terminal and seal temperatures should be kept 
well below 250°C. If forcedeair cooling is pros 
vided, auxiliary air flow, apart from the air 
flowing through the radiator, should be provided 
to cool the tube envelope and other tube terminals. 
Some conduction cooling is always provided 


through the contact terminals. However, these 
terminals usually exhibit poor heat transfer, 
often having a temperature gradient across them 
as high as 50°C. Cooling curves are given for the 
three radiators which are suitable for use with 


the 8847 and 8847A. 


For further details on cooling or other aspects 
of tube operation, refer to the ‘‘Application Notes 
for Planar Triodes’’ bulletin which can be ob- 
tained on request. 
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DIMENSIONAL DATA 


Ce arena REF maisgi wees 
| Al -- | to2zo[ -- jf == fessor [-— | 
nl Se ie ee | es Pe aes 
os al Ree es | ee Se Se 
ee ea 

|F | -- [os7o]| -- |[-= [was] -- | 
|G [0.180 [ot7o | -- |[ 3.81 [432 7 -- | 
| H | -— | 0.040] — | -- | 102 [ —- | 
| vu | -— [0.350 | | -- | 890 [ -- | 
|o.260 | -- || -- [660 | 

| m | 0.545 [0.570 | -- |[ 13.84 [i448 [ —— | 
Oe ey re oe a ia eee 
| P | o.775 [0.785 | -— [19.69 fiss4 [| —-- | 
Fil ts aes eta | ee 
| R [0.650 [0670 | -- |[ie.5! |i7.02 | -— | 
en eee Se | Se ee 
Re Re 7 | Ei ee 
| u_ [0.310 [0.330 | -— |/ 7.87 [838 [-— | 
| v_| -— Joosol —— |[ —= ][1.07 | —= | 
148 |o.s90/0.740| —- |[ 14.99 [isso [ —— | 
ac |o.760 [0.885 | —— |fi930 [2248 [ —— | 
| Ad |o.80ofo.975 [ ~~ [2032 477 [ —— | 


NOTES: 


|__ REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE NOT REQUIRED FOR 
INSPECTION PURPOSES. 


NOTES: 


iL. 


fs. 


ANODE FLANGE IS ELECTRICAL CONTACT. 
STUD IS FOR HEAT TRANSFER. 


(*) DISTANCE FROM REFERENCE SURFACE 
TO THE CENTER OF CONTACT AREA. 


. METRIC EQUIVALENTS ARE TO THE 


NEAREST .01 mm, ARE GIVEN FOR GENERAL 
INFORMATION ONLY, AND ARE BASED ON 
1 INCH = 25.4 mm. 


. CONCENTRICITY BETWEEN GRID TERMINAL 


AND CATHODE/HEATER TERMINAL 

RESPECTIVELY TO THE ANODE STUD TO 
BE 0.020 TIR MAX. MEASUREMENT TO 
BE MADE WITH EIMAC GAGE JA-21685G 


WHICH MUST SEAT AGAINST THE ANODE 
FLANGE. 
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FIGURE 2 
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FIGURE 3 


FIGURE 4 


AIR FLOW AT SEA LEVEL (FT3/MIN) 


COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
AND ALTITUDE 
(RELATIVE TO 25°C AND SEA LEVEL) 


MULTIPLY VOLUMETRIC FLOW 
BY INDICATED FACTOR 


CORRECTION FACTOR 


ALTITUDE (THOUSANDS OF FEET) MA-2371 


PLATE DISSIPATION VARIATION WITH COOLING AIR FLOW 


CONDITIONS: 25°C INLET AIR TEMPERATURE 
RADIATOR INSTALLED HAND TIGHT 
ALL VOIDS FILLED WITH G. E. #6—641 
COMPOUND 
RADIATOR ENCLOSED IN JAN—157 COWLING 


PLATE DISSIPATION (WATTS) MA-2370 


8847/8847A katt. — 


| TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 
Ey = 6.3V 


PLATE CURRENT 
GRID CURRENT 


ec = GRID VOLTAGE IN VOLTS 
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TYPICAL 
CONSTANT CURRENT 


CHARACTERISTICS 


FOR PULSE OPERATION 
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7815AL 


Division of Varian 
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EIMAC 7815RAL 


PLANAR TRIODES 


The EIMAC 7815AL and 7815RAL are ceramic/metal 
planar triodes specially processed and tested to assure 
high reliability in airborne service. Evaluation of these 
tubes is based upon operating conditions in grid- or 
plate-pulsed oscillator service (transponder) and in grid- 
or plate-pulsed amplifier service in distance measuring 
equipment (DME). The testing emphasizes cathode emis- 
sion capability at reduced heater voltage and high volt- 
age hold-off, both features which are demanded in airline 
service. 

The 7815AL is derived from the 7815/3CPN10A5 and 
the 7815RAL from the 7815R/3CPX100A5. These new 
improved tubes also contain the features of the original 


7815AL 7815RAL 


types, including rugged ceramic/metal construction, low interelectrode capacitance, high trans- 
conductance and high mu. The longer grid-anode ceramic insulator of the earlier type is used, 
making the 7815AL and 7815RAL tubes especially suited for high altitude airborne operation. 

In addition to these features, these tubes also incorporate the arc-resistant cathode which 
assures stable operation under adverse conditions and which minimizes catastrophic failure due 


to arc-over during circuit malfunction. Both tubes are useable from dc to 3 GHz. 


GENERAL CHARACTERISTICS 1 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Hiedleta VOltace: Olaryre iieks ie Seat ree 55° 5a fia As aE Bee See 5.7 (+2%) 
CUTTEN Acree VO ILS tem areme terete oo ala, yp ee ee ay alee. Sree ae 0.95 
Transconductance (Average): 
ay Lee ECS NT Sf ADDU Vt a eR eae Ps PAS 
Bet ica NommuACiOreQAVerave) s Meskis aWelkis sos.) 5.¢ asym’ pie) arse elon a sis veaes 100 
Direct Interelectrode Capacitance (grounded cathode)2,without heater voltage: 
itt Cratan Cn emeta sae Wee ceieteanl Gt CN SE, Ul. 5 aCRtetn te “open emt eon ee tenmea ae 6.30 
STS SE ing on etn anes i A ae ee Mi Ae i ers ae 1.98 
Weta agree titi Uae eee ee a ois ee ts tok 0.035 


pF 
pF 
pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 


this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


(Effective 7-1-70) © 1970 by Varian Printed in U.S.A. 
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MECHANICAL ) 


Maximum Overall Dimensions: 


SEN GUT wee ace Pr a ican ree th cer ere ee petaay ak ay gehen WS eh a oe te 2.701 in; 68.60 mm 

Diameter (/ S15 ALAA a yee oncace aes Pate Sy ante Cag ee beds Sekersenah aa alee 1.195 in; 30.35 mm 

Diameter (7815RAL) .......... he: NEO AN ear a fe 1.264 in; 32.11 mm 
NetWeronty/ SISAL Vie (gs Beha ea ua Paden, Sea Ree sie foe ora 1.8 0z; 48 gm 
Net WerGuis( Sly Abang. eal... eka a. Sab pe eee eodit Sy eles anayst ot andi = enone 2.2 0z; 63 gm 
OPEratiNne OSI LIONS atewee sh: ves 4 pm es = UE aaa sien a tes + 'g Pott aes Lee ee tee wea one ee eT 
Maximum Operating Temperature: 

eran Métal seals Secu ira ce aie co ba gerene. Wan og te. tae ee eee ee Sans Wee eee en OL 

FASOCER COLE ve 22k 5 tie oCtus lacie tae, Sele RRS tetra ee cies re eae vias Sintew Oe enh age te 
COOLING CGI SAI yo. kor) Ov otetaesost erage ate 6 0 eae meee ne . Conduction and Convection 
Cooling ty Glow AL) nee eae teat ena. A ONE Det eeece lk Gee bce Saee IP Oceanis 
LERMAN SEL weeny Neem ante rare, We ae oe greene ney aA gare SEN! or sad's v heer ay hes OPCeiae 
SSE RES SSSR SA SS SSS Ys SESS SSR 
RF POWER AMPLIFIER OR OSCILLATOR OPERATING CONDITIONS FOR THE 7815AL and 7815RAL in 
Grid- or Plate-Pulsed REPRESENTATIVE APPLICATION. 


Grid-Pulsed Oscillator 
MAXIMUM RATINGS, ABSOLUTE VALUES 


FreGueniCy™, Sowdeut -macs ara eee Rene eae ee 1.090 GHz 
DC PLATE VOLTAGE ........ 3500 VOLTS Heater! Voltage™antstas, ah sears ashe ore ee DE NG 
PEAK PULSE PLATE VOLTAGE DC PI 
ate; Voltageti ee Getaca o.Jetees one oe 2000 Vdc 
EEAESEWIESED. mer eee een ens 4500 VOLTS DC Grid Voltage 75, “Side 
ae PRA eee nee ee ry save WOLTS Peak. Plate: Currents, aun. shan a ec eee 1. Uae 
Bee es ae RID- Peake Grid Curr@ntiecn, ss3%>. cad goto eee ae 0.8 a 
Grid negative to cathode .... -/700 VOLTS PUlSe Dura OMe 9 sakes ie ages aes mAs Sega 
ste BTU) he Fe ca Ok pee cone ere gue aR aston Mek NE PR urbe oF 0.001 
Grid positive to cathode .... 250 VOLTS Useful Power Output (Approx) 750 w 
PULSE PLATE CURRENT ...... 3.0 AMPERE pian Hike ee. 
PULSE GRID CURRENT... 25 04 1.8 AMPERE Plate-Pulsed Amplifier 
DEICATHODECURRENT een ane 125 MILLIAMPERES FIEQUGNCY) .° 253 Dunc. de Rumen oe Dip rene tale GHz 
AVERAGE PLATE DISSIPATION Heater Voltaqemenct) eo. eereeeey ere eee ae S/N 
Conduction and Convection Peake Plate: Pulse Valtauex oc. ves, «he sume 2000 Vdc 
(ZET SR EER eee ee, See ene meee 10 WATTS DC Gere Voltage. m2 Guah mien aye. nee et ee -45 Vdc 
Forced Air Cooling(7815RAL). . 45 WATTS Peale Plater Curremti ay. catches cate eae rene 1.86 
GRID DISSIPATION (Average). . . 2 WATTS PeakiGrid. Current. see cate eee 1.0 a 
DUTY RA GTOR latectceee aecmean te 0033 PulsevDurationtetwet., iaeae bc nh erie nent 3.5 ps 
PUESEI® URAGIONG eon eee epee 6 ps DULVa coh atoke Seen ae 4; nn en ee ye 0.001 
EREOUEN G\e ein: m tenure eons Se Ghz DrivinguRewet=F.0itil ees ic ts nate ue eee 300 w 
Useful Power Output (Approx.) .......... 1800 w 
1. For longer pulse duration or higher duty cycle, Gaines tO eee Ree Be ee ae anal 8 db 
consult the nearest Varian Electron Tube and De- ; Plate Efficiencys. yee een ee ee 50% 


vice Group Sales Office, or the Product Manager, 
EIMAC Division of Varian, Salt Lake City, Utah, or 
San Carlos, California. 
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RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 


Heater, Current.at 3:7 vOlts 0... .'tc.:ab tate ohn craton sh pared au en < cee Roe O:877) 31,02. 404 
Cut-off: Bigs! ick ays; tego rays teenie nets cocci s) <a aemana ve) ge eee --- -25 V 
Grid-Plate Capacitance4 sys. ascctsrene tear oheee che erate. Aten V.50° 22710 er. 
Grid-Cathode: Capacitance? .2,rac amore ss crocs, sie kaon en ee eee 2-000) a7 .U0ser prt 
Plate-Cathode: Capacitance“ 24.0 <<, ..7, sect a sateen. pee ek eee --- 0.035 pF 


1. Measured with 1 mA plate current and a plate voltage of 1000 Vdc. 


2. Capacitance values as measured with a cold tube and in a shielded socket. When the cathode is heated to the pro- 
per temperature the grid-cathode capacitance will increase by approximately 1 pF due to thermal expansion of the 
cathode support. 
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APPLICATION 


MECHANICAL 


MOUNTING - The important dimensions of the 
tube are carefully controlled with respect to the 
teference surface as shown on the outline draw- 
ing. The reference surface is intended to serve 
as a tube stop and the location of the tube in the 
circuit should therefore be determined by this 
surface coming in positive contact with a pre- 
cisely positioned member of the socket or cavity. 
Adherence to this practice will assure both 
mechanical and electrical interchangeability of 
all tubes of a given type. If a non-designated sur- 
face is used as a tube stop, faulty positioning of 
the tube in the cavity and possible incomplete 
electrical contact can result in improper tuning, 
reduced power output and damage to the cavity, 
tube or both. Contact surfaces, with reference to 
the designated tube stop are shown in the outline 
drawing. Electrical contact to the cathode, grid, 
anode and also the heater should be restricted to 
these designated contact areas. 

Dimensions should never be taken from sample 
tubes. Dimensional changes due to normal varia- 
tions in undimensioned surfaces may occur within 
the limits specified on the outline drawing. Use 
of nondesignated electrical contact surfaces might 
therefore result in incomplete contact or mechan- 
ical interference, causing changes in cavity 
tuning. 

Electrical contact should be made by spring 
finger collets bearing against the previously des- 
cribed contact areas. If connections are employed 
which do not provide multiple contacts to the 
designated contact areas, concentration of RF 
current will result in loss of output power, es- 
pecially at higher frequencies. The spring con- 
tacts used should exert a firm pressure without 
gouging the plated contact surface. This latter 
phenomena can result in loose particles of ma- 
terial which can cause arcing or unstable oper- 
ation of the cavity. 

If the tubes are used in applications which 
call for severe shock or vibration the tube may 
be clamped in place by the knob or radiator, 
exerting pressure only on this part of the tube and 
against the tube stop. No other portion of the tube 
should be subject to any clamping force. In par- 
ticular, electrical contacts which utilize set- 
screws or rigid clamps should be avoided. Such 
contact schemes can distort the contact surfaces 
causing undue stress in the metal-to-ceramic seal 


area which may result in a vacuum leak. Soldered 
electrical connections can be made, however 
great care should be taken during the solder 
operation to avoid fracture of the seal area due 
to thermal shock. All contact surfaces should be 
kept clean to minimize losses. 


COOLING - The EIMAC planar triodes are de- 
signed to operate at envelope and anode temper- 
atures of up to the maximum rated value of 250°C. 
However, performance and long-term reliability 
of any component are improved when it is kept 
as cool as technically feasible. Therefore, it is 
recommended that sufficient cooling be provided 
to keep the anode and seal areas well below the 
specified maximum temperature, where long tube 
life and high reliability are of great importance. 

The maximum plate dissipation of the 7815AL 
is 10 watts average power. This can be accomp- 
lished by conduction, natural convection or forced 
air convection cooling. The maximum plate dis- 
sipation of the 7815RAL in pulse service is 45 
watts average and forced air cooling must be 
employed at that level. When forced air cooling 
is used, it is recommended that additional air- 
flow, apart from that flowing through the radiator 
be used to cool the tube envelope and other tube 
terminals. A certain amount of conduction cooling 
is usually inherent in the contact finger config- 
uration. It should be noted, however, that spring 
fingers provide poor heat conduction and mea- 
surements have shown a temperature difference 
as much as 50°C between the contact finger and 
contact area. 

It is suggested that in all new applications 
the envelope temperature be measured, especially 
if the tube is used close to the upper temperature 
limit. The temperature can easily be determined 
by the use of Tempilaq paint (Tempil Division, 
Big Three Industrial Gas & Equipment Co., 
Hamilton Blvd., So. Plainfield N.J. 07080) or 
Temp-Plate stickers (Pydrodyne, Inc., 1001 Col- 
orado, Santa Monica, Calif. 90404) 


ELECTRICAL 


HEATER VOLTAGE - The rated heater voltage 
for either tube type is 5.7 volts and should be 
controlled within +2% to obtain maximum tube life 
and to minimize variations in circuit performance. 


— hor. 7815 AL/7815RAL 


The rated heater voltage is optimum for most 
existing airbome applications such as DME and 
transponder systems. However, there are other 
applications where a different heater voltage than 
the nominal should be used to obtain the longest 
possible tube life. Depending on pulse width, 
power output and frequency of oscillation used 
a different heater voltage may be better for long 
reliable. life. Electron transit time is not ne- 
cessarily small with respect to the period of 
oscillation and the amount of driving power di- 
verted will contribute to the cathode heating by 
electron bombardment. 

The proper adjustment of the heater voltage 
must be made to compensate for this additional 
heating, which depends on operating frequency 
and duty cycle employed. 


INTERELECTRODE CAPACITANCES - As indi- 
cated, the capacitance values are shown for mea- 
surements made with no heater voltage. The 
cathode to grid and cathode to plate capacitance 
will increase with the application of the heater 
voltage, due to the thermal expansion of the cath- 
ode support. Typically, the increase in the grid 
to cathode capacitance will be 15%, or more, 
depending on the heater voltage. Since the heater 
voltage can vary depending on use, data taken 
without heater voltage is more useful for control 
of tube-to-tube uniformity. The grid to anode cap- 
acitance is not effected by the application of the 


heater voltage. 


CIRCUIT TUNING - Especially under grid 
pulse conditions, it is important that the tube 
does not lose bias or momentarily go into a CW 


mode. Either of these events may result in tube 
failure. It is suggested that provision be made for 
initial circuit tune-up at reduced anode voltage 
and for extra tube protection when the circuit 
adjustment is critical. The average grid dissipa- 
tion capability of these tubes is 2.0 watts. For 
many applications the limiting factor is often not 
anode dissipation or cathode emission capability, 
but grid dissipation. If pulse width control is 
lost in pulse applications the grid can exceed 
safe operating temperatures in 50 ms or less. 
Appropriate circuit protection during tune up is 
therefore recommended. 


CATHODE OPERATION - The 7815AL_ and 
7815RAL contain an arc-resistant cathode. Per- 
formance in the field and laboratory indicates 
these tubes are capable of withstanding some 
abuse due to high voltage arcs, however, poor 
circuit adjustment in the field may result in short- 
ened tube life. It is, therefore, suggested that 
wherever feasible, the plate supply be designed 
such that its impedance limits the short circuit 
current to within five to ten times the maximum 
forward current. For pulse service the peak cur- 
rent should be limited to the values listed. 
Higher pulse width and duty cycles than given 


can be obtained with proper derating of the current. 


For this and special applications it is recommend- 
ed that the user request additional information 
pertaining to his special application from the 
nearest Varian Electron Tube and Devices Field 
Office, or the Product.Manager, Eimac Division of 
Varian, Salt Lake City, Utah or San Carlos, 
California. 
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EIMAC 7815AL/7815RAL 


TYPICAL 
CONSTANT GRID VOLTAGE 
__._ CHARACTERISTICS 


FOR PULSE OPERATION 
E¢-=-5:-7-VOLTS 


PEAK PLATE CURRENT. (ip) 
PEAK GRID CURRENT. (i,) 


ec = PEAK POSITIVE GRID VOLTAGE IN VOLTS 


ec.=.300 VOLTS. 
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ELECTRODE CONTACT ARES DIMENSION DATA 
DIM. | | DIM. IN MILLIMETERS 


DIM| MIN. MAX. | NOTES 
A | 46.10 | 47.62 

B 38.96 
22) 37.46 

Hee32 Tae) 33.76 
F | 24.64 | 25.65 
aiet) 73 | 2.22 
H 1,02 
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NOTES: 


a. METRIC EQUIVALENTS, TO THE NEAREST .O1 


mm, ARE FOR GENERAL INFORMATION ONLY & 
ARE BASED UPON 1 inch = 25.4 mm. 


b. ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OR 
REFERENCE & SHALL BE AS FOLLOWS: 
CONTACT SURFACE TIR(MAX) REFERENCE 
ANODE .020 CATHODE 
| GRID .020 CATHODE 
HEATER 012 CATHODE 

Le! c. DIA’S N, R, T, & U SHALL APPLY THROUGHOUT 


ENTIRE LENGTH AS DEFINED BY DIM’S AA, 
AB, AC & AD RESPECTIVELY. 


d. THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 


7815 AL - 
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ELECTRODE CONTACT DIMENSION DIMENSION DATA 

DIM} MIN. | MAX. | MIN. | MAX. | DIM. IN INCHES DIM. IN MILLIMETERS 

AKG |Bee. O35 |ecsol [eee colori Tas MIN. Hn [oi MIN. | MAX. | NOTES 

[AB | 1.185] 1.265] 30.10] 32.14 | 1.8 A_| 46.10 | 47.62 

BS PE BS ees 

[AD | 1.475] 1.815 | 37.47] 46.10 _| Cee Be eee as 

DIM. IN 1.289. | 1-329] Dy) 32. 7h 33076) 
INCHES MILLIMETERS 970 F | 24.64 | 25.65 

11.73 | 12.12 
PSST er 1.02 
I Pica ae acd cue 
i FANE SON 
en aa aes 
lie ee 
Mi529.97 1] 30235 
Nw | 26.0h | 26.29|e 
p/'219.10 | 20.22 
Rlhi6, 6li| 616509) ine 
ETT ues 13.84 
T ~ Re 
U 8.00 8.261 e 
caer os SGN ie: heneees | ates 8 ee 
ee ee ee ee) 
Ghd Ge ea ee 
Hing 6500 (PR 98507] OZ ele6 510 2155 Sane 


RADIATOR, SEE NOTE c 
SEE NOTES f, b 


(w) 8) (AD) NOTES: 


a. METRIC EQUIVALENTS, TO THE NEAREST .O1 
(ac) mm, ARE GIVEN FOR GENERAL INFORMATION 
ONLY & ARE BASED ON 1 inch = 25.4 mm. 


b. THIS SURFACE SHALL BE USED TO MEASURE 
ANODE SHANK TEMPERATURE. 


c. HOLES FOR EXTRACTOR THROUGH TOP FIN 
ONLY. 


d. ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OF 
REFERENCE & SHALL BE AS FOLLOWS: 


CONTACT SURFACE TIR(MAX) REFERENCE 


ANODE .020 CATHODE 
GRID .020 CATHODE 
HEATER .012 CATHODE 


7815 RAL 


e. DIA’SN, R, T & U SHALL APPLY THROUGHOUT 
ENTIRE LENGTH AS DEFINED BY DIM’S AA, 
AB, AC & AD RESPECTIVELY. 


f. THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 
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d i tere al ey UHF TRIODE 


The EIMAC 8755 is a miniature, frequency-stable, planar tri- 
ode for advanced airborne and space applications up to 3000 MHz at 
full ratings. The rugged ceramic/metal pulse tube is designed for high- 
voltage, high-pulse current operation, and features large contact areas 
for improved electrical paths. The tube may be used as an amplifier 
or an oscillator, and employs an arc-resistant cathode. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Min. Nom. Max. 
D Cathode: Arc Resistant Oxide on 5 as 
Heating Time eee We i oe ee OU) seconds 
Heater: Voltage oats Bees ea i =, Se Yo 6.3 volts 
PUrrentratsO reve er ee ee 1D 15 1.4 amps 
Amplification Factor Sse oe pee At 125 
Transconductance Ib 105 mA Roa Se eis 40,000 umhos 
Direct Interelectrode Capacitances: 
Grid-@athodewa-nie-m =) lll 9.3 pF 
Piate-Catnodewte ees = ee .06 pF 
Grid Plate etre, Mew Pe ae arms 125 pF 
Frequency for Maximum Ratings- - - - - - 3000 MHz 
MECHANICAL 
Bocce ee ee ee ee ee ee et) Graduated Cylindrical suttace 
pctTaL OME Os ON ME Mamas Mion te eine hn ec a Rage coe ey Any 
Maximum Operating Temperatures: 
Ceramicta- ictal scals. “=O 5 =). age ces “iGreen 250°C 
Anode Core ay es oe oe ote i eee yee eaters dae a 250-6 
Cooling Ean vind gee ceauetir eee eeerice QAO MSL = Pog ie, 5 Conduction or forced air* 
Maximum Over-All Dimensions: 
Hetont te eo hw. tet eee toy testes imtoo ae we a, RR Pe ET inches 
Diameter Peel eke Ser. kale in tee S/o el AAO BO er inciies 
> Net Weight PML, oa Saeee tie peso nae fe) Cae pate a Se Mi Pe 8 oe Oe OU 
Shipping Weight (approx.) - - - - - - - - - - = - - 5.5 ounces 


*With suitable cooler attached 


(Effective 9-15-67) © 1967 by Varian Printed in U.S.A. 
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GRID PULSED OSCILLATOR 
OR AMPLIFIER 


MAXIMUM RATINGS 


DC PLATE VOLTAGE - - - - - 8000 VOLTS 
DC GRID VOLTAGE - - - - - —150 VOLTS 
PULSE WRLATE GURRENT = ©.) v=. f- 5 AMPS 
PLATE DISSIPATION* i. a 150 WATTS** 
GRID DISSIPATION* - - - - - 1.5 WATTS 
PULSE DURATION i Sa ee 6.USEC "4 
DUTY See) a) ce = ee t= ee ()()33 cae 


PLATE PULSED OSCILLATOR 
OR AMPLIFIER 


MAXIMUM RATINGS 


TYPICAL OPERATION 


Frequency - - - - - 1600 3000 3400 MHz 
DC Plate Voltage - - -4000 4000 5000 Volts 
DC Grid Voltage - - - -53 -75 -100 Volts 
Pulse Plate Current- - - 2.0 5 5 Amp 
Pulse Power Output*** - -. 3.4 6 7 kW 
Driving Power*** - - - 220 1350 1850 Watts 
Pulse Duration - - - - 200 2 2 usec 
Duty? (*=O 9-2 = one. Ere er Oil .001 .001 


PULSE MODULATOR OR PULSE 
AMPLIFIER (REGULATOR) 


MAXIMUM RATINGS 


PEAK PULSE PLATE VOLTAGE - - 10,000 VOLTS DC PLATE VOLTAGE - - - - - £8000 VOLTS 
DC OR PULSE GRID VOLTAGE - - -150 VOLTS PEAK PLATE VOLTAGE - - -  - 10,000 VOLTS 
PULSE PLATE CURRENT - - - .- 5 AMPS DC OR PULSE GRID VOLTAGE - - -150 VOLTS 
PLATE DISSIPATION (AVG.) - -— - LOO, WAT one PULSE PLATE CURRENT = = ~-) = 5 AMPS 
GRID DISSIPATION (AVG.) = pe = 1.5 WATTS PLATE DISSIPATION (AVG.) - - - 150 WATTS** 
PULSE DURATION oo pl RR ay ta GluUSEG=+ a GRID DISSIPATION (AVG.) - - - 1.5 WATTS 
DUTY FACTOR = a) = eee te 0033 RES PULSE DURATION St os es) ee ats GeUSE Ga ae 
DUTY FACTOR Gi Ce Se ee ote AO! petit 
*Average 
**With suitable cooler 
attached 
***Measured 
****For above plate 
current 
TYPICAL PERFORMANCE 
8755 GRID PULSED AMPLIFIER 
(PULSE DURATION 200 MICROSECONDS — DUTY .01) 
APPLICATION 


Cooling — The 8755 may be cooled by con- 
duction or forced air. 


Where forced air cooling is required, Anode 
Cooler, PN-014653 can be supplied. This cool- 
er will be satisfactory for anode dissipation up 
to 150 watts with the proper air stream. 


Special Applications — For further informa- 
tion, check with the nearest Varian Electron 
Tube and Device Field Office, or the Product 
Manager, Power Grid Division, EIMAC Division 
of Varian, 301 Industrial Way, San Carlos, 
California. 


DRIVE POWER — WATTS 


w 


TYPICAL PERFORMANCE 
8755 GRID PULSED AMPLIFIER 


(PULSE DURATION 2 MICROSEC — DUTY .001) 


Py — kW 
Py — kW 


0 0.5 1.0 1.5 2.0 


DRIVE POWER — kW DRIVE POWER — kW 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


DIM. MIN. MAX. REF. 
A 1.020 
D | .760 | .800 
F 570 
G | .250 | .270 
H FO40 Rie is | 
J 450 spokes a 
3-24 UNF-2A = a 
(550 a 575210 ea 
Ruer7Oulie B30 eeren, 
i 
THE ZHON 225 see 
Te oe Ee 
cg aa a a 
cea eee oe 
Ce ee 
AD T8001 M9 75 2] ae 
ah | es ee a Pc ee ed 
ES ae ee 
NOTES 


|. REF DIMS. ARE FOR 

INFO. ONLY AND ARE 

NOT REQ'D. FOR IN- 

SPECTION PURPOSES. 
2. (*) CONTACT SURFACE. 
. ANODE FLANGE IS 
ELECTRICAL CONTACT. 
GRID STUD IS FOR HEAT 
TRANSFER. 


FILAMENT 


Oo 


CATH/FIL 


GRID VOLTAGE — VOLTS 


—80 


EIMAC 8755 


TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 


— PLATE CURRENT — AMPERES 
-- GRID CURRENT — AMPERES 


4 5 
PLATE VOLTAGE — KILOVOLTS 


8757 


EI MAC 

4 ; Division of Varian 
SA CA Re SS HIGH-MU 
Ni: Al ad ae REO PLANAR TRIODE 


The 8757 is a miniature, frequency-stable, ceramic/metal, rugged 
planar triode for advanced airborne and space applications up to 3.5 GHz, 


The 8757 may be used as an amplifier, oscillator, or frequency multi- 
plier in the CW, grid- or plate-pulsed mode, as well as a modulator or 
regulator tube. In addition to low interelectrode capacitances, high trans- 
conductance and amplification factor, the 8757 has an anode designed to 
produce exceptional frequency stability and an arc-resistant cathode, both 
assuring stable, reliable and long-life operation under adverse conditions. 


The 8757 is supplied without radiator and may be conduction, con- 
vection, heat sink, or liquid cooled. Radiators for forced-air Cooling per- 
mitting an anode dissipation up to 150 watts, can be furnished on separate 


order. 
GENERAL CHARACTERISTICS! 

ELECTRICAL 
Cathode: Oxide Coated, Unipotential 

ese U AN O) ACC meee eet ee Bene es ipo yee cs TO ee ee 0.3 075 BV 

CUITeN beatO A eVOLiGMOmENNe Wee Poe t.O5) ob ra BRR a 1.30 A 

Transconductance (Average): 

i= 160 mA (200 mA/cm) ome MeCN met on sits eetyeais heats Lal's cate reas isl ee cu eet comes 38 mmhos 
mii atone actomAverace) saree treet oc Vick, 5 Oe coe ett cok ae Thee, 75 
Direct Interelectrode Capacitances (Grounded Cathode)? 

“CEWEGES CEA Fa Yah Seen Wy One keg Lapse be or et gam RE 9 ST 9.0 pF 

ULE WHO C2 GH TaVa (om acy Cu eae cyt Pure me aeeree a le ee he Se ee PS es 0.06 pF 

tid baler ate t ey mete Orie Gat em N Netay t's, Resp eet. aoe edeewes alka 1.65 pF 
DAWES DESERTED Cl anh OAs it iA A) gah oe Rt 2 a ee -30 V max. 


1. Characteristics and operating values are based upon performance tests. These figures may change without 
notice as the results of additional data or product refinement. EIMAC Division of Varian should be consulted 
before using this information for final equipment design. 


2. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 
thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 3-3-70 ) © 1969 by Varian Printed in U.S.A. 
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MECHANICAL ¢ 
Maximum Overall Dimensions: 
Denethie srs cots « CR RO er Ra ke TO ee ee Or erap aed. Ck roe BRAUN RS RANE Sr 
Fame ters pene ice tert ep gem iths tr Om tec oo iy Slo ee re. . 0.785 in; 19.94 mm 
Net Weight ...... Aa Cette! PRES ot! Ae Pee ae PEE AP in A Se 0.56 0z; 16 gm 
Operating Position peers et tye emer eran tee mies) bala te age ockl ¢ Peltrs al Okey pie Svea oe AY 


Maximum Operating Temperature: 


Ceramic/Metal Seals ieee oe oe ee ee ee ee ee ees Oe er 250 SoG 
Anode,Core: 5 <...0. . Raley ata alot sin ava tals Mire iiss st eee a eee eae a eee genres Sev eres ais < 250 ee 
COGMOS Mees. 240, cut cio oer tee ree eer ...... Conduction, convection, forced-air! or liquid 
GCI at emeeeT ene te tay cae ae ur ee ole were Pane cate te nn eee een eee Atl st Coaxial, special 
1. Using one of the EIMAC radiators shown on the cooling curves. 
ENVIRONMENTAL 
shock, 1L.ms ¥non-operatin gery erases eae tne cuoue carats coe ory erie cena ere ce 60 G 


Vibration ;operating,alliaxes;5oqto 500 HZar-s peeves eee ty tees eee en ee 10 G 
Altitude, max (ina Suitably designedscircnit)a=."5 Ay ats «eb eee Gin aad; 2 ve sc ee ce © 


AEE PLETE RED ESTES EAE SITES EL ELIE IE RAE DIE SETAE TBI LE DESO TET ETE OLE VE DTE YD TE ETCETERA SSI BEE TV NOE IEEE IED OIE IIIS, 


GRID PULSED OR PLATE PULSED 
CW RF POWER AMPLIFIER OR OSCILLATOR AMPLIFIER OR OSCILLATOR 


MAXI MUM RATINGS/ABSOLUTE VALUES 
MAXIMUM RATINGS/ ABSOLUTE VALUES 


- tell eg H crte ce cas ree DC PLATE VOLTAGE (GRID PULSED) ... 3000 VOLTS 

INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE PE One ea MLE 
Grid neqhuverctcathode saa -400 VOLTS (PLATE. PULSED eg et ag tee eee ek 3500 VOLTS 
Grid positive to cathode....... 30 VOLTS DC GRID VOLTAGE .......+.+.0-. et eOrls 

DC PLATE.CURRENT aca. ee 250 MILLIAMPERES INSTANTANEOUS PEAK GRID CATHODE VOLTAGE 

DC GRID (CURRENT (eee 45 MILLIAMPERES GRID NEGATIVE TO CATHODE ..... SOOT 

PLATE DISSIPATION!.........-- 150 WATTS POLES MES Cetin iy ote: Ut ca 

GRID DISSIPATION ............ 1.5 WATTS PULSE) PLATE CURREN Te iiekaters <a aegem 5.0 AMPERES 

FREGUENCY: le om eee 3.0 GIGAHERTZ PULSE GRID CURRENT «an fess wats ote 2.5 AMPERES 

PLATE DISSIPATION 2a. eta nae oe 150 WATTS 
GALD OKSS IPA TLON teed etek ear, fcean ss 1.5 WATTS 
FREQUEN he aeee Oslin see ete mnetc ike 3.5 GIGAHERTZ 
PULSE DURATION Gs. tex lowe an 6 jusec 
DUTYRACTOR 26 etwas cee seh ee ee 0033 

1. Using one of the EIMAC radiators shown on the cooling TYPICAL OPERATION 

reuters Grid-Pulsed r-f Power Oscillator (3.5 GHz) 

2. For application requiring longer pulse duration and/ DG: Plate Voltage. yer. ee eee oes ee 2500 Vdc 
or higher duty cycle consult the nearest Varian Peak Plate-Gurrentieren cre ee ee 5.0 a 
Electron Tube and Devices Field Office, or the Product OC Grid Voltage Approx sss sce eee ees -70 V 
Manager, Eimac-Division of Varian, Salt Lake City, Peak GridiGurrents5 ie ue Sa eer ere ee Tswana 
Utah. Filament Voltage 1. -. cc alaketcicieeeee a Ge OmaN, 

Useful Power Output Approx............ 3000 w 
Plate Efficiency ie «ava elicit at tase 25% 


») 


® 


PULSE MODULATOR OR PULSE 
AMPLIFIER SERVICE 


MAXIMUM RATINGS/ABSOLUTE VALUES 


PPPPLATE VOLTAGE .... 200605 3000 VOLTS 
PEAK PLATE VOLTAGE......... 3500 VOLTS 
eran VOLTAGE... ......-. -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
Grid negative to cathode ..... -750 VOLTS 
Grid positive to cathode ..... 1/510) WAOVEIES 
PULSE CATHODE CURRENT...... 7.5 AMPERES 
PTE CURRENT .°. 2 fuk 2: 150 MILLIAMPERES 
PLATE DISSIPATION’. ......... 150 WATTS 
SEP DISSIPATION 44 « wcsca seas ars 1.5 WATTS 
PULSE DURATION2 .........-- 6 ps 
MOMSEMCTORS. 6. cs ee ee bas .0033 
CUT-OFF MU a rh digs. em 60 


RANGE VALUES FOR EQUIPMENT DESIGN 


Peer tiitenat 0.5: VOItS.0& srw oar ah ore ree. ae 
Cathode Heating Time Ae AN See ul 6 


2757 See — 


1. Using one of the EIMAC radiators shown on the cooling 


curves. 


2. For application requiring longer pulse duration and/ 


or higher duty cycle consult the nearest Varian 
Electron Tube and Device Field Office, or the Product 
Manager Eimac-Division of Varian, Salt Lake City, 
Utah. 


Interelectrode Capacitances ' (groundea cathode connection) 


MEER EM THIGH et eee eck a de oh sence oe ee 
Pete CatnOUe abeds sf boo ke ees SURE SOR ee ee 


late sess. ss th SA ae ae ae ot ae 


Min Max 
[5 erent ep nae 1270: © 408A 
Ethene, RU CRAY ach eee 60 --- sec. 
Pe ee ee hee eS ss 9.5 pF 
ft see : estes whee --- 0.06 pF 
ty aE ae! ee ae ee 1-5 1.8 pF 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the proper 
temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to thermal expansion 


of the cathode. 


APPLICATION 


COOLING - The 8757 can be cooled by conduction, 
convection, forced-air or liquid cooling. The tube is 
designed to permit high-temperature operation up to 
the limit indicated. However, if long life is the prime 
objective, tube terminal and seal temperatures 
should be kept well below 250°C. If forced-air cool- 
ing is provided, auxiliary air flow, apart from the 
air flowing through the radiator, should be provided 


to cool the tube envelope and other tube terminals. 
Some conduction cooling is always provided through 
the contact terminals. However, these terminals 
usually exhibit poor heat transfer, often having a 
temperature gradient across them as high as 50°C. 
Cooling curves are given for the three radiators 
which are suitable for use with the 8757. 
acne en at A a 

For operating information refer to EIMAC bulletin #15, 
‘Operating Data for Planar Triodes.”’ 


= hart 8757 


FIGURE 1 


DIMENSIONAL DATA 
INCHES MILLIMETERS 
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*) CONTACT SURFACES 
[AB | 595" 2.075 
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NOTES: 


1. 


2 


4. 


ANODE FLANGE IS ELECTRICAL CONTACT. 
STUD IS FOR HEAT TRANSFER. 


(“) DISTANCE FROM REFERENCE SURFACE 
TO THE CENTER OF CONTACT AREA. 


METRIC EQUIVALENTS ARE TO THE 
NEAREST .01 mm, ARE GIVEN FOR GENERAL 
INFORMATION ONLY, AND ARE BASED ON 

1 INCH = 25.4 mm. 


CONCENTRICITY BETWEEN GRID TERMINAL 
AND CATHODE/HEATER TERMINAL 
RESPECTIVELY TO THE ANODE STUD TO 
BE 0.020 TIR MAX. MEASUREMENT TO 
BE MADE WITH EIMAC GAGE JA-21685G 


WHICH MUST SEAT AGAINST THE ANODE 
FLANGE. 


3/8-24UNF—2A 


ANODE CONTACT AREA 


— CATH./FIL. 


GRID 


D) 
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EIMAC RADIATORS 
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——~ DIA. HOLE, 2 REQ'D. 
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Ole o]|O 
ae abe 
180 
650 220 
850 785 
835 
105 
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COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
FIGU RE 3 AND ALTITUDE 
(RELATIVE TO 25°C AND SEA LEVEL) 


MULTIPLY VOLUMETRIC FLOW | AIR INLET TEMP. 
BY INDICATED FACTO 


CORRECTION FACTOR 


ALTITUDE (THOUSANDS OF FEET) MA-—2371 


FIGURE 4 


PLATE DISSIPATION VARIATION WITH COOLING AIR FLOW 


CONDITIONS: 25°C INLET AIR TEMPERATURE 
RADIATOR INSTALLED HAND TIGHT 
ALL VOIDS FILLED WITH G. E. #6—-641 
COMPOUND 
RADIATOR ENCLOSED IN JAN—157 COWLING 


AIR FLOW AT SEA LEVEL (FT/MIN) 


PLATE DISSIPATION (WATTS) MA-—2370 
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CURRENT (A) 
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TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


FOR PULSE OPERATION 
Ey = 6.3V 


PLATE CURRENT 
GRID CURRENT 


ec = GRID VOLTAGE IN VOLTS 
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PLATE VOLTAGE (Vdc) CURVE #MA-—2375 
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TYPICAL 
CONSTANT CURRENT 
CHARACTERISTICS 
FOR PULSE OPERATION 
Es = 6.3V 


PLATE CURRENT — AMPERES 
----- GRID CURRENT — AMPERES 


1.0 
0.5 


2000 2500 3000 


CURVE #MA-—2374 
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TYPICAL 
CONSTANT GRID VOLTAGE 
CHARACTERISTICS 


E; = 6.3V | 
- PLATE CURRENT 
GRID CURRENT ~~ 


ec = GRID VOLTAGE IN. VOLTS 
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8873 
88/74 
8875 


HIGH-MU 
TRIODES 


8873 8874 8875 


The EIMAC 8873, 8874, and 8875 are compact external-anode, ceramic/metal triodes intended 
for use in zero-bias Class-B amplifiers in audio or radio-frequency applications. The three types 
differ only in method of cooling and anode dissipation: the anode of the 8873 is designed for 
conduction cooling and is nominally rated for 200 watts; the 8875 anode has a transverse cooler 
for forced-air cooling and is rated for 300 watts; and the 8874 requires axial-flow forced-air 
cooling and is rated for 400 watts. Operation with zero grid bias simplifies associated circuitry 
by eliminating the bias supply. In addition, grounded-grid operation is attractive since a power 
gain as high as twenty times can be obtained with these types in a cathode-driven circuit. 


GENERAL CHARACTERISTICS ' 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
PTET EY OM ACC Me eaceeliy rise ss eee Nike fe <a ai8l sei 6 o's since 8 aon ale me: noses 673 2, 03am 
eater rren ts atlO oO VOLESU, es) ate tes sxe. sete a ete) y nclee ls enemas siet> p 3.2 A 
Mathode-teater Potential (maximum) > «cise + 6 oe eres es waists eels tetas +150 V 
Transconductance, average 
Mra OS) A CL GORirar eee ee eas Pot AE ss tates Shader yess ls cP pian sts renee iqiees's 29,000 p»mhos 
Amplification Factor, average... 6... eee eee ee ee eee ee ee ee eens 160 
Direct Interelectrode Capacitances, (cathode grounded, in shielded fixture) 2 
City se aS le Rs Are rt COP me fees ere oh Oe ary en SP 19.5 pF 
RE SY ed ee ee CN ee are reer etter te eocemerery rece riee 0.03 pF 
IBD eee eet he fey Peas eo Mer epee ci can dsc: oo 5,5isls 5 2 tte eleva) -ddhmenls sve noe ye 7.0 pF 
Direct Interelectrode Capacitances, (grid grounded, in shielded fixture)? 
CAD gue Baty one cece Gro ean ented eee A aoe Cane a Oo eer aoe aera 19:50 pir 
CHIE, Analysis aaa Sea rine ee eed CEE ene ec eee er ee fella ols 
Ol SARA APRA or ei errr occ corer ae 0.03 pF 
Frequency of Maximum Rating: 
CW ewe eran Se See ace. Tok ln Vest Mnah Gh ae “esis eeatle! Sia s. oh oetste suste. sis 9)-< 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Stantard RS-191. 


(Revised 6-1-71) © 1970, 1971 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


8873, 8874, 8875 


MECHANICAL 
Maximum Overall Dimensions: 
pUINRE 88/355) TYPE 88740) ye VRE S322 a 

Den othwan tc statuyerers oft ses 2.26 in. 57.40 mm = 2.26 in. 57.40 mm = 2.26 in. 57.40 mm 

Diameter ceascabaseueee ss hens oces 1.64 in. 41.66 mm  1.64in. 41.66 mm 2.52 in. 64.01 mm 

NetiWeiohtacettper tens. eels 8.5 oz. 240.9 gm 4.3 oz. 121.9 gm 8.6 02.243.8 gm 
Operatine Positions... 0.1... Any Any Any 
Cooling:(Type 8873) 

Conduction cooled. Recommended Beryllium Oxide thermal link ......... EIMAC SK-1920 

( Type 8874) 
Ait flow at’ 50° Grand? seatle vel iene st anne ee arene te cea eee 8.6 ft9/Min. 
Pressure Drop, across tube anode cooler at 8.6 ft3/Min. Ee ey LNT ee 0.37 in. H20 
(Type 8875) 

Airflow at-o0?Crand:seai level iste. nyo hey eee ee eat te here ence 14 ft3/Min. 

Pre ssure Drop, across tube anode cooler at 14 ft3/Min. ............... 0.6 in. H20 
Operating Temperature, Maximum, all three types, 

Ceramic/MetalisealstandtAnodes@orem is. ger eee eta pee ences ore ree 20026 
BaseA(all types) meeeas overseers Large Wafer Elevenar 11-Pin with Ring (JEDEC No. E11-81) 
RecommendedSocketss:teter acre a. veskets ce mitoncs cis cr res. ace: amen ae E.F. Johnson #124-311-100 

Erie #9802-000 
Mycalex #CP 464-2 
RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 
Heater Current at! 0.32V0lts meee tee eee ee re 2.9 SEE val 
Cathode: Warmups lime gi racesct ie sueist saree eeepc el Tee seen eee ee em 60 --- sec. 
Interelectrode Capacitances (cathode grounded, in shielded fixture) ! 

15 1 lee a ta ere P er ir ar rare, Mra nN Mn ins eee ea. am oe 1S Oe 2 Om pis 

Ce) eA ers rcenerere Taye oF reel oh Pe eee PE OL ew Ge OG --- 0.04 pF 

OF ee OR ee ee ROME, OL HOTA Re am OH co A 6.0 8.0 pF 
Interelectrode Capacitances (grid grounded, in shielded fixture) ' 

Ori ee err borate eer Per No tri ea ea cee itis Mo agen Aiea no Wee PAL) Gale 

6) | ane en DUB chee 5) 9s ches ghee cere Emons oe talds 4 Pay ag cy ple nes 6.0 8.0 pF 

Os) Sr RE iE Ptr rr AN Doric a A ORG eh oi efi, POA Reet an 4 kee PAS --- 0.04 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191. 
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RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 


Class AB2 
MAXIMUM RATINGS: 
OVC VANE WAC EVNG]S ceo acialioa cue onc 2200 VOLTS 
PGaeeAtE GURRENT= <2. 6 2.5 ss 0.250 AMPERE 
PLATE DISSIPATION (nominal values) 
TYPE 8873 (without heat sink)*,... 15 WATTS 
ASO ee esate ctiswdliakole uke: « 400 WATTS 
"PVYABIE (ehS IAS yay ye ely Aes ey a eee 300 WATTS 
GEIDEOISSIPATION «2a «63 ous ss 5 WATTS 


* Rating in air. See Application Information for heat 
sink rating. 


TYPICAL OPERATION 
Class AB2 (Cathode driven) Peak Envelope Modu- 
lation Crest or Key-Down Conditions! 


FARES LUO coat Os Becca 30 150 432 MHz 
PlatewVoltage.22:....:. 2000 2000 2000 Vdc 
Cathode Voltage........ 8.2, 59°8)9 98.2" Vde 
Zero-Signal Plate Current . . 22 10 22 mAdc 
Single-Tone FVS Plate 

O toR a 500 400 500 mAdc 


8873, 8874, 8875 


Two-Tone Plate Current3. . . 312 245 300 mAdc 
Single-Tone Grid Current4. . 30 23 98 mAdc 
Two-Tone Grid Current4 ... 12 10 39 mAdc 
Peak rf Grid/Cathode Voltage* 67 50 67 v 
Peak Driving Power4....... 260017255 27.2W 
Peak Power Input ........ 1000 800 1000 W 
Useful Output Power 4... .. 587 526 505 W 
Resonant Load Impedance... 2140 -- -- Q 
intermodulation Distortion 5 

Srd Ordena tesar eee mens -35 -- -- dB 

HtheOrderit. ae eae eases ol -36 = -- -- dB 


4. 


Short-term duty should not exceed 50%. During brief 
test periods, ‘‘on’’ time must be kept as short as pos- 
sible, with sufficient ‘‘off’’ time to allow for tube 
cooling. 

Key down conditions. With 50% duty, current will be 
half the value shown. 

Two equal-tone modulation. During brief test periods, 
allow sufficient “‘off’’ time for tube cooling. Values 
will be lower with voice modulation for the same PEP 
level. 

Approximate values. 


5. The intermodulation distortion products are referenced 


against one tone of a two equal-tone signal. 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 


Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


D@PEATE VOLTAGE © . e.0. amit. 2200 VOLTS 
emai VOLTAGE «= «s+ 656 eo -100 VOLTS 
ee A EXGURRENT: sac. # sta vere 0.250 AMPERE 
PLATE DISSIPATION (nominal values) 
TYPE 8873 (without heat sink)* .. 15 WATTS 
“PACTS TERS MAD teh Soe Teme all neat nn Pols 400 WATTS 
AERC OT Oeste a Chee) eke ete e ve aha 300 WATTS 
SRO eOUSSIPATIION! & cease Sue be ae 5 WATTS 


* Rating in air. See Application Information for heat 
sink rating. 


TYPICAL OPERATION (Frequencies to 110 MHz) 


Plate, Voltage mia pa. tama iene mcy feces 2000 Vdc 
Grid: Voltage |: eam. eee oe re ta -10 Vde 
Plate: Gutrent crn. caer. skas cet occas 250 mAdc 
Grid. Gurrenty! ee mest tise en Loe 40 mAdc 
Measured Driving Power............ 9 W 
PlatesinpuUtepOWetaerern mieten amc are 500 W 
PlatezDiSsipatiOnieaee ines mamucueascee: mene 195 W 
US EYUIMON OM IROWEE 2 a kono ene one 305 W 


ilre 


Approximate value. 


APPLICATION 


MOUNTING & SOCKETING - The 8873, 8874, 
and 8875 may be mounted in any position. Soc- 
kets such as E.F. Johnson #124-311-100, Erie 
#9802-000, Mycalex # CP464-2, or equivalent 
may be used as long as there are no unusual cir- 
cumstances which would allow the ceramic/metal 
anode and base seal temperatures to exceed 
250°C. The internal construction of these tubes 
is such that heat transfer to the tube base is 
minimized, but in operation there is some heat 
flow from the tube base to the socket. Mounting 
should be such that free movement of air past 
the base by convection is possible, or, if forced- 


air cooling is being provided for the anode, some 
of this air may be bled off to provide for some 
circulation past the tube base. 

The 8873 mounting is normally controlled by its 
heat sink configuration and location. Where pos- 
sible, the socket can be mounted on a bracket 
which in turn is mounted to the heat sink so 
that the one sink will act for removal of heat 
from the tube anode and also the tube base. 
The EIMAC SK-1920 beryllium oxide (BeO) ther- 
mal link is available for use between the 8873 
anode and the heat sink. BeO is a ceramic ma- 
terial which exhibits high thermal conductance, 


8873, 8874, 8875 


Similar to aluminum, and high electrical resis- 
tance and low loss typical of ceramics. Properly 
installed, it provides a low thermal resistance 
path allowing the anode heat to be transferred to 
the heat sink, while providing electrical isolation 
between the anode and the sink. 

The 8874 requires forced-air cooling for its 
anode, which can often be accomplished most 
easily by means of a pressurized anode-compart- 
ment chassis, with air passing through the anode 
cooler and then exhausting. In such an instal- 
lation, some air can be bled past the socket 
mount to provide base cooling if this is required. 


The 8875 has a large transverse cooler on its 
anode, requiring forced-air cooling directed 
crossways. Maximum dissipation is realized with 
ducted air to the cooler, but operation at reduced 
dissipation levels is also possible with air sup- 
plied from a small general-purpose fan mounted 
in close proximity to direct air across the tube. 


HEATER/CATHODE OPERATION - The rated 
heater voltage for the 8873, 8874, and 8875 is 
6.3 volts, as measured at the base of the tube, 
and variations should be restricted to plus or 
minus 0.3 volt for long life and consistent per- 
formance. At frequencies above approximate ly 
300 MHz it may be necessary to reduce heater 
voltage to compensate for rf transit-time heating 
of the cathode after dynamic operation of the tube 
has started. This back heating is a function of 
frequency, grid current, grid bias, anode current, 
duty cycle, and circuit design and adjustment. 
The following heater operating voltages are 
recommended: 


Frequency (MHz) Heater Voltage 


300 or lower 6.3 
301 to 400 6.0 
401 to 500 Sey 


The potential between the heater and the cathode 
should be limited to plus or minus 150 Vdc. 


CATHODE WARMUP TIME - Anode voltage 
may be applied simultaneously with heater volt- 
age, but a minimum of 60 seconds warmup time 
should be allowed before drive voltage is applied 
to the grid to allow proper conditioning of the 
cathode surface. 


ANODE CURRENT RATING AND TUNEUP 
PROCEDURE - The 8873, 8874, and 8875 are 
rated for 250 mAdc of continuous anode current. 
In intermittent voice (A3J emission) and in- 
terrupted carrier keying (Al emission) service, 
which would be normal single-sideband-sup- 
pressed-carrier or keyed CW operation, and 
where short-term duty does not exceed 50%, 
the dc anode current (per tube) may be 500 
mA during the ‘‘on’’ time. With 50% duty, the 
average current (per tube) would be 250 mA. 
During very short test periods, the tubes may be 
operated at the full 500 mA value but care must 
be taken to keep the ‘‘on’’ time as short as pos- 
sible, with sufficient ‘‘off’’ time to allow for 
tube cooling. 


Initial tuneup should preferably be done with re- 
duced anode voltage and drive, and if done at 
the correct values, little or no retuning will be 
necessary when switching to full operating level. 
For the 2000 volt Intermittent Voice Service (IVS) 
condition, tuneup is recommended at 1500 volts 
and reduced grid drive. When anode voltage and 
drive are then raised, the full one kilowatt PEP 
IVS condition will be achieved with little or no 
retuning required. 


COOLING -6&873 - This tube is designed for use 
in a conduction-cooled system by using a beryl- 
lium oxide (BeO) thermal link between the anode 
and the heat sink. The heat sink in tum can be 
cooled by natural (free) convection, forced-air 
convection, liquid cooling, or a combination of 
these methods. The design choice is determined 
by the tube application, but in all cases the 
cooling system must maintain the anode and the 
ceramic/metal seal temperatures below 250°C. 


Intimacy of contact and pressure are two factors 
which will effect transfer of heat from the tube 
anode through the BeO thermal link to the heat 
sink. A good thermally conductive compound 
should be used in the interface (between anode 
and BeO, and between BeO and heat sink) to 
reduce the thermal resistance of the joint. Ex- 
amples of commercially available thermal joint 
compound are: 

WAKEFIELD 120 - Wakefield Engineering Co., 

Wakefield, Mass. 01880 


@) 


DOW CORNING 340 - Dow Corning Corp., 
Midland, Michigan 48640 

ASTRODYNE THERMAL BOND 312 - Astrodyne 
Inc., Burlington, Mass. 01803 

G.E. INSULGRFASE G641 - G.E. Company, 
Cleveland, Ohio 44117 


The method of fastening the tube to the heat 
sink should provide reasonable compres- 
sion to reduce interface thermal resistance. 
A device such as the DE-STA-CO toggle clamp, 
modified by replacing the rubber nose with a 
¥-inch ceramic insulator, can provide a simple 
means of holding the tube securely and providing 
adequate compression. 


The EIMAC SK-1920 BeO thermal link is recom- 
mended for use between the tube anode and the 
heat sink, as it is the correct size and thickness 
to match the physical and electrical characteris- 
tics of the 8873 tube. 


A heat sink capable of handling 200 watts of 
continuous dissipation from the 8873 can be 
made with a section of finned aluminum alloy 
extrusion, such as Wakefield A-2494, or 
equivalent, cut to approximately 8 inches by 4 
inches, backed with a 1/8-inch copper plate the 
same size. Thermal joint compound is used be- 
tween the copper plate and the flat aluminum sur- 
face, with the two secured together at enough 
points to assure good continuous contact. The 
backed extrusion is mounted so as to allow for 
free air convection around the fins. The tube is 
then mounted, with the EIMAC SK-1920 thermal 
link, in the approximate center of the copper 
surface, with thermal joint compound again used 
between the tube anode and the BeO link, and 
between the BeO link and the copper. A device 
such as the modified DE-STA-CO toggle clamp 
is used to hold the tube securely in place. 


Socketing is accomplished with one of the units 
mentioned earlier, mounted so as to allow for free 
air convection around the base of the tube and 
the socket, and on a bracket which returns to the 
same heat sink if possible. The designer is 
cautioned to allow for some lateral movement in 
the socket mount, and to make sure the anode is 
flat against the BeO thermal link so that good 
conduction contact exists before the socket 
mounts are tightened down. If the tube anode, the 
thermal link, and the heat sink are not making 
good flat contact, heat transfer will be seriously 
affected. 


8873, 8874, 8875 


If unusually high ambient temperatures are ex- 
pected, or more than 200 watts capability is 
required, a small fan can be used to move air 
past the sink cooling fins. With any conduction- 
cooled power tube, dissipation capability is 
almost completely dependent on the ability of 
the heat-sink system to carry heat away and the 
temperature limitations of the tube itself. Thus 
the 200-watt dissipation rating of the 8873 is a 
nominal value only, as illustrated by the fact 
that the same tube, with an axial-flow air radiator 
installed (the 8874) is rated for 400 watts of 
dissipation under specified cooling conditions. 


In all cases, temperature of the tube anode and 
the ceramic/metal seals is the limiting factor, 
and the equipment designer is encouraged to 
use temperature-sensitive paint or other tem- 
perature-sensing devices in connection with any 
equipment design before the layout is finalized. 


8874 - Forced-air cooling must be provided to 
maintain the anode core and seal temperatures 
within maximum rating. The cooling data shown 
is for sea level, with cooling air at 50°C, and is 
sufficient to limit tube temperatures to 225°C. 
The pressure drop figures shown are for the 
anode cooler only, as would be the case with a 
pressurized anode compartment of an equipment, 
where air would be required to pass through the 
anode cooler and then through an insulated duct 
to the outside of the cabinet. Some air from the 
pressurized anode compartment can be bled by 
the socket for base cooling, either by means of a 
somewhat oversize socket-mounting hole, or a 
series of small holes drilled in the chassis near 
the edges of the socket, in order to provide a 


small amount of air circulation around the base 


pins of the tube. 
8874 


Anode Air Flow Approx. Press. 
Diss. (CFM) Drop (In.H20) 


200 W 4.0 O11 


300 W 6.0 0.22 
400 W 8.6 0.37 


8875 - Forced-air cooling must be provided to 
maintain the anode core and seal temperatures 
within the maximum rating. Cooling data is shown 
for sea level, with cooling air at 25°C. 

These figures are for the case where the cool- 
ing air is supplied from a small general-purpose 
fan in close proximity to the tube and directing 
air across the tube and through the anode cooler. 


> 
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The recommended cooling is sufficient to limit 
tube temperatures to 225°C. The required air vel- 
ocity can be checked with a simple manometer, 
as shown in the accompanying figure. 


= PITOT TUBE OR HOSE 


CHASSIS 


LS Py yeeceiTy)) 
== HEAD 


SOCKET 


8875 
Anode Cooling Air Vel.Head(APv) 
Diss. Velocity Inches of H2O 
200W 870 Ft/Min. 0.045 
300W 1600 Ft/Min. 0.16 


With all three tube types, the equipment designer 
is cautioned that it is not good practice to oper- 
ate at, or very close to, the absolute maximum 
temperature ratings for the metal/ceramic seals. 
Where long life and consistent performance are 
factors, cooling in excess of the minimum re- 
quirements outlined here is normally beneficial. 


DANGER-BERYLLIUM OXIDE CERAMICS (BeO) 
Do not alter, grind, lap, fire, chemically clean,or 
perform any other operation on the SK-1920 Bery]1- 
lium Oxide thermal link used with the 8873, or 
any other equivalent section of BeO used with 
the 8873. Normal use of Beryllium Oxide ceramics 
parts is not hazardous, but the user is cautioned 
that breathing small quantities of the dust or 
fumes from Beryllium Oxide can seriously injure 
or kill. 


HIGH VOLTAGE - The 8873, 8874, and 8875 op- 
erate at voltages which can be deadly, and the 
equipment must be designed properly and opera - 
ting precautions must be followed. Equipment 
must be designed so that no one can come in con- 
tact with high voltages. All equipment must in- 


clude safety enclosures for high-voltage circuits 
and terminals, with interlock switches to open 
the primary circuits of the power supplies and to 
discharge high voltage condensers whenever ac- 
cess doors are opened. Interlock switches must 
not be bypassed or ‘‘cheated”’ to allow operation 
with access doors open. Always remember that 
HIGH VOLTAGE CAN KILL. 


OUTPUT CAPACITANCE - The interelectrode 
capacitance figures given in the General Char- 
acteristics are measured in a shielded fixture 
and do not include additional external capac- 
itance. Including the stray capacitance between 
the anode and the heat sink used with the 8873 
tube will typically raise the output capacitance 
to somewhat more than double the measured in- 
ternal value. 


INTERMODULATION DISTORTION - Typical 
Operating Conditions, with distortion values 
included, are the result of data taken during 
actual operation at 2 Megahertz. Intermodulation 
values listed are those measured at the full 
peak envelope power noted and are referenced 
against one tone of a two-equal tone signal. 


INPUT CIRCUIT - When any of these types is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best results with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC, Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 
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DIMENSIONAL DATA 

PN CATHODE MILLIMETERS 
PINNO3 CATHODE a ae 

PINNO4 CONTROL GRID 

PINNO.S HEATER 4.66) ea 
PINNQ6 HEATER 47. 12 | 5042 

PIN NO? CONTROL GRID | 5042 | 

PINNO.8 _ CATHODE | 40.51 | 

PINNO.9_ CATHODE re jorio [o7go | -- |{ '803[ 2007] -- | 
PINNO.IO_CATHODE | 1.250. | 


HESSZ a Rr 

PINOT CONTROL GRID =| G [oiso [| -- | -- || 381 | -- | -- | 
| H |BASE El-siWeEDECY || IBASE EI BIVIEDEC) | 
ea 


CONTROL GRID (CONTACT 
QUTER CYLINDRICAL WUE UI 
SURFACE ONLY.) | 


NOTES: 


|_ REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE NOT REQUIRED FOR 
ae INSPECTION PURPOSES. 


* 2. GKACONTACT SURFACE. 


| 
| 
b (6) & 3. PIN PITCH DIA. TO BE 


! 
i} 
a CONCENTAIC TO 8 WITH 040 NCENTRC TO 8 WITHIN .040 


SURFACE b 4_DM.S TO BE CONCENTRIC TO B 
(A) (R:) a & PIN PITCH DIA. WITHIN O30 
DIA. 


5. SURFACE a TO BE PARALLEL 
(Ss) TO PINS ll AXIS WITHIN 2° 
&ON OPOSITE SIDE. 
SEE NOTE 4 6. SURFACE a MUST BE FLAT 
WITHIN .OOI & PERP TO 


SURFACE b WITHIN (N) LIMITS. 
LAU RPAGE 2 TO GE FREE OF ANY 
CODING OR 


%& SURFACE ROUGHNESS 
(ASA B46.1-62) 
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DIMENSIONAL DATA 
om. | ax NES MILLIMETERS 
Pwin, Tmax. [rer |[ Mn | Max. | REF 
i nea rs a et| 57.40 |eaneael 
| B | 1.610 | 1.640 | | 40.89 | 41.66] - - | 
| c | 1.855 | 1.985 | ar 12 S50 ag) aoe 
| 0 | 1.470 | 1.600 | 137.34) °4064 jee 
| E-| o710 | 0790 | 16.03152007 |e 
BIN-NO-S—CaTHORE i Se Ree a es 
PIN NO3 CATHODE |G [oso] -- | 63 10753) wt i | ea 
BIN N04 CONTED seve GRID BASE E!|-81 (JEDEC) BASE ElI-81 (JEDEC) 
PINNO.6 HEATER . 0.573 
PINNO.7 CONTROL GRID rar 
PIN NOS CATHODE ORO: 
PINNO.9 CATHODE. 
PINNO.IO CATHODE 
PIN NO. CONTROL GRID 


ANODE: 
a. NOTES: 


|. REF DIMENSIONS ARE FOR 
INFO. ONLY & ARE NOT 
REQUIRED FOR INSPECTION 
PURPOSES. 

2. ()CONTACT SURFACE. 

3. PIN PITCH DIA. TO BE 
CONCENTRIC TO B WITHIN 


CONTROL a 
(CONTACT OUTER 


040 DIA. 
LINDR' " 
aa ee 4. DIM.S TO BE CONCENTRIC 
iia * TO B& PIN PITCH DIA. 


WITHIN .O30 DIA. 


NOTE 4 


8874 


10 


PIN NO. | 
PIN NO. 
PIN NO.3 
PIN NO4 
PIN NO.S 
PIN NQ6 
PIN NO.7 
PIN NO.8 
PINNO.9 
PINNO.IO 
PIN NO.II 


CONTROL GRID (CONTACT 
OUTER CYLINDRICAL 
SURFACE ONLY.) 


pledeates NOTE 3. ee 


CATHODE 

CA 

CATHODE 
CONTROL GRID 
HEATER 
HEATER 
CONTROL GRID 
CATHODE 
CATHODE 
CATHODE 


CONTROL GRID. 
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DIMENSIONAL DATA 
[NcHES 
| MIN. | MAX. | REF || MIN. | MAX. | REF | 
Be a | eee 
re [24a] 2520] -- || e299]eao1| --_| 
rc | 1.055] 1.985 | -- |[ azi2]soa2]--_ 
Po [1.470 1.600 | -- || 3734] 4064] --_| 
re | 0750 | 0830 | -- |[ 1905] 2108] --_| 
Se a a | 

Tey en ee | Ce 
TH_| Base e1-ei(venec) _| 


BASE Ell|-81(JEDEC) 


fy | 0.559 | 0.573 | -- || 1420 | 14.55] - - | 
| ES ee 


NOTES: 

|_ REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE_NOT REQUIRED FOR! 
INSPECTION PURPOSES. 

2. GKICONTACT SURFACE. 

3._PIN PITCH DIA. TO BE 
CONCENTRIC TO B WITHIN .040 
DIA. 


4_DIM.S TO BE CONCENTRIC TO B 
8 PIN PITCH DIA. WITHIN .O30 
DIA. 


8875 
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PRELIMINARY DATA 


EI OM A C 
~{ 5 Division of Varian 88 9? 


Ss A N 


Nw 


PLANAR TRIODE 


The 8892 is a compact, rugged ceramic/metal planar triode intended for 
CW use or as a plate- or grid-pulsed oscillator or amplifier. It features high 
power output, high plate efficiency and excellent frequency stability under 


severe environmental conditions. The construction of the 8892 readily 
lends itself to cavity circuit operation resulting in an extremely compact | 

rf source. The 8892 is capable of providing in excess of 1 kW peak power == 
at 6 GHz. “ 


GENERAL CHARACTERISTICS' 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
TOA epee Wield ee. Sse ORS Oo a eee a ee 6.3 (45%) V 
Tey Siliy Shien) iG) Ln ae eee 0.65 A 
Cathode Heatino; Dime (rss ee en ese es 60 sec. 
Transconductance (Average) ...-- eee ee eee eeees 30 mmhos 
Amplification Factor (Average)... . + +e eee eee eres 60 
Direct Interelectrode Capacitance, without heater voltage 
AW ECE lett lees nah erect Ged ed eee Ee a ee ee ee 5.00 pF 
A ERC ES: ooops a cabs GR EU Oe oa a 1.60 pF 
Plated odes (Mami Mts) ate ters pale lee 8 oho! 2 ear erie wer ae ange wine i mea i a) 8) iano 0.06 pF 
Plate Dissipation (maximum)2. . 6.6165 eee ee ee ere eee eee 50 W 
Gri Dissipattome ma xiMUit) seers ckstec mer he tks + see ieee nis oles © 6 ley sess = Liaw 


1. The data presents the nominal design objectives for this product and the characteristics and specifications of 
this type are Subject to change. The device is now under development and is made available for experimental 
purposes only. For the most recent information concerning the status of this development, please contact your 
nearest Varian Electron Tube and Device Field Office or the Product Manager, Eimac Division of Varian, Salt 
Lake City, Utah. 


2. With forced air cooling or appropriate conduction and/or convection cooling. 


MECHANICAL 
Maximum Overall Dimensions: 

TEL, 1 RRO PRRs cots on Ducat te ae CS ca 1.059 in; 26.90 mm 

PRETO reas eee reams @ era ate ina eth en aor tremens ie «Wao 8 0.758 in; 19.3 mm 
Net ciotiiaieGeat cre aoe aly 3) Corer Rete a a alan lanln pices ee Lol La eee sits 0.25 0z; 7.0 )om 
hers Rapp Pe EST aR Nar Or WRC goer aacaices yp TSS NY Cae a ea Any 
Maximum Operating Temperature: 

emery ees OME Ca ESS eer ears ata hc act wales oles ee nin ede ayn, Soh) wged sntele nse? tus ae ee 250°C 
ct g > RR hao 6 cocina iso vse tae anata Conduction and Forced Air 
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RF OSCILLATOR 
Class C, Pulsed 


ABSOLUTE MAXIMUM RATINGS: 


DG BOATEViOUTA GES ccpassccesncescionen: 2.0 kVdc 
PEAICELATE: ViOLIAGE satan eae rin 2.5 kv 
Dr OA TECURREN | rsd evae ct bers 100 mAdc 
DG GRID CURRENT cy ce atie org ones a. 5 30 mAdc 
PEAK PLATE CURRENT = tae Sateen SiO) 
BEAN GRIDS CURREN Veer namsrnvehes tein ee 13208 


DC.GRID VOLTAGE... <. Fans renee 100 Vdc 
PULSE DURATION: 3e > een manene aeee 3.0 us 
DUTYSFACTOR 18 siyot a aerern eee .0025 
PEAK HEATER-CATHODE VOLTAGE2... +50 V 
FREQUENCY «cate: cect epee eee 6.0 GHz 


1. For applications requiring longer pulse duration 
and/or higher duty factor, please consult the 
Product Manager, EIMAC-Division of Varian, Salt 
Lake City, Utah. 


2. The heater is electrically isolated from the cathode. 


————— EE a 
APPLICATION 


The cathode and grid flanges should not be al- 
tered in any way such as by machining or filing, 
Since final seal could be damaged. Maximum 
torque applied to flanges during installation 
should not exceed 15 inch pounds. 

For optimum rf performance, the anode line 
should make good rf contact on the anode area 
indicated in the outline drawing. 


@) 
atl Le 


see: note’ 2—4, 


Grid 


Cathode 


Heater 
(see note 3) 


Soldered connections may be made to the 
anode stud, grid or cathode flanges, and heater 
contacts where adequate heat sinking and good 
soldering practices are followed to minimize the 
heat applied to the tube and the thermal grad- 
ient across the metal to ceramic brazed areas. 


DIMENSIONAL DATA 
MILLIMETERS 


X_ | 0.250 | 0.260 
Y == 0.020 


Note: 

1. Ref. Dims. are for info. 
only & are not req'd. 
for inspection purposes. 


2. For optimum rf perfor-- 


mance the Anode line 
should make rf contact 
at this point on the 
Anode Cup. 

3. Heater is electrically 
isolated from cathode. 


PRELIMINARY DATA 


EIMAC 8893 
Division of Varian 
SoA IN Ce OR Rsk ot eS 


PLANAR TRIODE 


The 8893 is a compact, rugged ceramic/metal planar triode intended for 
CW use or as a plate- or grid-pulsed oscillator or amplifier. It features high 
power output, high plate efficiency and excellent frequency stability under 
severe environmental conditions. The construction of the 8893 readily 
lends itself to cavity circuit operation resulting in an extremely compact 
rf source. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
BON OMAGH Gia: railings ys galls Cheese eds jogo rsi sw vte 6.3.(45%) V 
SIretetlt wa Os de VOLLSseg ae oc) ei aknts laeceamas jones 1.3 A 
athOdeRHeAtNe SLIME me usta rer selene eon) eter 4 60 sec. 
Pers eOucuCctance, (AVCLAGC) i diene: tc. Uanslel s 47.3 oper « 30 mmhos 
» Mmpiicationel actor AVETACe) asin avs: 6 Geet Gia oe sists 60 
Direct Interelectrode Capacitance, without heater voltage 
PU eat UOCe Reman are ee eee tc erst Sy stil 'eSebt « a: Scpe-m) f, siabetsce rela: «)/ateye' sis? « 8.00 pF 
“epg A SAVE CEP) UMAR Sig le Sal gy. AOS i Ae rg a PC yee Zao Di 
Brate=C at hod eal Max lil) vepeeel emer cn warm sink cist oie ae ret Neos a aReteccvone, acetate, ocetaas 0.10 pF 
Bele (emi) SS IP ALON aXe Mt teks teks Stoo e | sel + cat an See do CaN eee aed neal os lavage tars been 100 W 
TYGEUISSIPAOR MAXIMUM Julsrasaiss val ala:e <0 aya der stave cateag aittane gantece) «ls bencecs 15 W 


1. The data presents the design objectives for this product and the characteristics and specifications of this type are 
subject to change. The device is now under development and is made available for experimental purposes only. For 
the most recent information concerning the status of this development, please contact your nearest Varian Electron 
Tube and Device Field Office or the Product Manager, Eimac Division of Varian, Salt Lake City, Utah. 


2. With forced air cooling or appropriate conduction and/or convection cooling. 


MECHANICAL 
Maximum Overall Dimensions: 
Bere Tene eee eer eee els) ovate shine a. sis bese) sate tot eie ls pa sins 1.074 in; 2.73 mm 
PACT LEME CMe eee SUM OM CS RE SL he bal nic she ila Nghe tate asta sien e ote ackne de 0.758 in; 1.93 mm 
OE CUES aaron is Renee ob ar Pea A as anes ea 0.35 oz; 10.0 gm 
RECA Or OSTA ON Bie cece cet ates mee hats al ee ake atn kaa ets gekella ata sos, goeie eevee nals 4 Any 
Maximum Operating Temperature: 
Meraiicy Metalinoa Se rsscet ats ater aia past Ses di a: sc aisehs asanbeeuabite a tacsuh 4 em cate e wes 200°C 
) ee i eee cette MRR ee Ve tari n ts atte wl aoa? pBan co eeae west ms Lakes telat rh ssouedsl seca ss Forced Air 
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RF OSCILLATOR 
Class C, Pulsed 


ABSOLUTE MAXIMUM RATINGS 


DC ELATERVOLTA GEC pnateitechahorsaaraavates 2.0 kVdc 
PEAK EANLERY OLTAGE cis relat ate Seats bie 3.5 kv 
DC PCATESCURRENT \ ae tertiw raters Gi sce esis 150 mAdc 
DEGRIDSCURREN Tr xia: geet ene rsaan toe 45 mAdc 
PEAK PLATE*G ORREN Tae sis, soe ee cise, a m0 a 
PEAK. GRID CURRENT See watcewacs ie eo Rowe 
DCgaRID VOLTAGE © sama eere lates -100 Vdc 
RUESE DURATION | {. crane ate erace sialeu ate 6.0 ps 
DUTTA AGIOR West .tercqeeaer coe a0 6 Gretta etter « .004 

PEAK HEATER-CATHODE VOLTAGE2 .... +50 V 
BREIL ING: Sar atatan Sess feueb wt atet ayeteret abate ns 4.0 GHz 


1. For applications requiring longer pulse duration 
and/or higher duty factor, please consult the 
Product Manager, EIMAC-Division of Varian, Salt 
Lake City, Utah. 


2. The heater is electrically isolated from the cathode. 


REPRESENTITIVE OPERATION (Grid-Pulsed Oscillator) 1a) 
Frequency Pilaaesticis we celes toes eee 2.5 GHz 
Heater Voltadetin.n ii. tetore ere ee Sy) WW 
Heater, CUCNT docsuetans sheen le lel 1.3 A 
Duty: Factor Sc (oe de. een ee ee ee 0.01 maximum 
Pulse: Width. ste ee 30 microseconds 
maximum 
Peak, Plate: Voltager.;. cna eee Lo ky 
PEAK, Plate-CUPrent; Panna 7sea vere teiee heer 3a maximum 
Power Outputquserul}c, 24 2 te oe ee 1 kw, minimum 


ne 
APPLICATION 


The cathode and grid flanges should not be al- 
tered in any way such as by machining or filing, 
Since final seal could be damaged. Maximum 
torque applied to flanges during installation 
should not exceed 15 inch pounds. 

For optimum rf performance, the anode line should 
make good rf contact on the anode area indicated 
in the outline drawing. 


DIMENSIONAL DATA 
INCHES __ MILLIMETERS 
MAX REF MIN 
[wax [Ree 
0253 ee 


For futther details on cooling or other aspects @ 
of tube operation, refer to the ‘‘Application Notes 
for Planar Triodes’’ bulletin which can be ob- 
tained on request. 


Plate ae 
10-32UNF-2A bt 


_@1, \@ 


u(t @) | Notes: 1.Ref Dims. are for 
i info. only and are 
€ | | not reqd for insp. 


a @) purposes. 
-For optimum rf per- 


formance the Anode 


Le) 


line should make rf 
contact at this 


@} point on the Anode 
aaa Cup. ) 
-Heater is electrically 


w 


isolated from cath- 
ode. 


Heater 


(see note 3) 


8906 
8907 


PLANAR TRIODES 


The EIMAC 8906 (formerly Y-572) and 8907 (formerly 
Y-581) are rugged ceramic/metal planar triodes de- 
signed for use as a CW, grid- or plate-pulsed oscillator 
or frequency multiplier up to 3 GHz, as well as for 
pulse modulator or voltage regulator service. The 8906 
is supplied with a knob intended for conduction-con- 
vection cooling and the 8907 is supplied with radiator 
(P/N 014224) for forced air cooling. Except for the 
plate dissipation ratings, the characteristics of both 
tube types are identical. 

An outstanding feature of these tubes is the low 
heater power requirement for such high current capa- 
bility. Either type can normally be used in place of the 8906 8907 
7815, 7815R and 8745 at the same heater voltage where 
higher current capability and/or longer life is desired. Replacement of the above tube types with 
either the 8906 or 8907 is possible in most cases. The tubes can also replace the 7211/7698 
(or 7698R) when a 25% lower heater power requirement is desired. In addition, the 8906 and 8907 
have the preferred features of the 7815 and 7211 type family: high-Mu, high transconductance, 

iy great mechanical strength, low interelectrode capacitance, high current capability and increased 
grid-to-anode insulator length. The cathode is of the arc resistant extended interface type, well 
proven in airline type applications, assuring reliable, long-life operation under adverse condi- 


tions. 
GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Heateray Olta Gee cuteeteee tees ie lere ot eie (ate ett. cis +s wie eters eum, eel eBreeme 6.0+0.3 V 
CUitene ra Os IVOLUSW Oaks efete esse relete sere isle olefousle cctse. silateh 1.00 A 
Transconductance (Average): 
Pee OUTIRAN 2 U0SMA CI 2) eetrentcrt ar corns cat ete: suede iets \yhehatet srs cnceis siSe\'olne,’s 38 mmhos 
Amplification Factor (Average) .. 2... eee cere eee c cree ccsccens 80 
Direct Interelectrode Capacitances (grounded cathode) 
Pei ATOGG Le uted ere th? onsen ph disGats isin ese he) sis ins + ome sewatulaieie «tes ene te 8.00 pF 
Preset At siete ee eskatat ee cody eters cer ateyetel <= "a heap is. scat laie' ea eraya. ete os te 1.98 pF 
PeloteoW a tlOdeices, ewer wr es Wer Wen eiree ehst ees cas shal 'cka Vato nus cehets is sel ale tele s 0.06 pF 
CLE TTIE Boss Rigid hie Di late ico te Be -30 Vmax. 
) 
(Effective 1-20-71) © _ by Varian Printed in U.S.A. 
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8906/8907 


MECHANICAL 
Maximum Overall Dimensions: 
engi ssc ett aes Sey isl eee Tate ae ci ee eens PAGAN shir celle t fine 
Pidmeter (6900) < sc. eae we Se ah pegsek oo aeee pete fas tes, tae atepelakOo Ine oO.o0 ann 
Diameter (8907) ......... ee, oR he Oe b .oyiy apes «Peibeceeret choles) BZOA-1ITe 2. 2 ene 
Net Weight (8906)........ AGE rds We bee Se eee, Le ged eee 1.80z; 48 gm 
Net Weight (8907)..... oo. PAS ee ee ss Ke. wee. saat © 2.20z; 63 gm 
Operating Position .. Ties ccctetet. sooe\s. 2 S£ah = sS0l swan iniaaeh eden da ag mus suvestlen a she eae eniee AY 
Maximum Operating Temperature: 
Ceramic/Metal Seals ............ dat co Miuak'e 08 bas Seaptbememns on} GME: Soe eet ee ee 
ANOMGSE OLE... «<0: drateatanreme: «. <cor ofa Mandy + anal Gpajekagehe> op stehaveas ohio t tea cae a a 
Cooling: 
SI0G Mee sc 6 ain one, o.3, OM 6 lenis cule og ‘suctel smlenape seeheuee -' se CONCUCTIONS Nae Ovation 


SOUR A svete ce 
FP GYVMINGIS bose ory, Sato lak ai a eee even eat ere tas 


ENVIRONMENTAL 


Shock, 11 ms, non-operating ........... 
Vibration, operating, all axes, 55 to 500 Hz. 


Altitude, max (in a suitable designed circuit). 


Forced Air 


Siamahe sia cde Dateks\ ake «treme OAXlaLeOveCial 


60 G 
10 G 


70,000 ft 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 


this information for final equipment design. 


2. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


EAE REIT OU TREY LPO SILLS ET NESE IP I a EET LBED ETT IE TSS RED ENTS EID PE PIED SEPP RRP HIS, SEAT ST ET TRL RENEE 


CW RF POWER AMPLIFIER OR OSCILLATOR 
ABSOLUTE MAXIMUM RATINGS 
DC PLATE. VOLTAGER say aa a 2500 VOLTS 


DC GRID VOLTAGE... 25.45 2 -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 


GRID NEGATIVE TO CATHODE. -400 VOLTS 

GRID POSITIVE TO CATHODE. . 30 VOLTS 
OG PLATE: CORREN Tsmaio ia state 150 MILLIAMPERES 
DC GRID CURREN test er eta cee 45 MILLIAMPERES 
PLATE DISSIPATION 

SO0G ois ohn tec aces ane cnee i e eae 10 WATTS 

Co UT rior mes impr i one el gerst 5. 100 WATTS 
GRID DISSIPATION ycesssaeate eae 1.5 WATTS 
FREQUEN CY err cn anata eae 2.5 GIGAHERTZ 


REPRESENTATIVE OPERATION 
Grounded Grid CW r-f Power Amplifier 


DC Plate. Voltage)... are eee tee 630 
DC Cathode Current? 2 a... sols: Shere eee 140 
DC Grid Voltage (Approx.) ..........-. -5 
DC. Grid Currentss+, Ga Ae etre fe ee ee 25 
Drive Power (Approx.) ........02cee06 4 
Useful CW Power Output: -........<.. 45 
Heater’ Voltages 2.0 me gee ieee ee 6.0 
Frequency ::-Perarvugie piletise a Mie eee eee 700 
Grounded Grid CW r-f Oscillator 

DC Plate Voltages. iote sb. late ete 1000 
DG Plate Current). aa. esha tee 140 
DC Grid Voltage (Approx.) ........... -20 
DC Grid Current (Approx.) ........... 30 
Useful CW Power Output............. 30 
Heater Voltagaseer ies rcs a es 5.0 
FrOQUeNCY 5 \ite tee na aties aroh one eee 2.5 


RF POWER AMPLIFIER OR OSCILLATOR 
Grid- or Plate-Pulsed 


ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE (Grid-Pulsed) 3500 VOLTS 
PEAK PULSE PLATE VOLTAGE 
Pliate-Pulsed) o 6. we wade l is 4500 VOLTS 
GeGRID VOLTAGE... ewes -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
GRID NEGATIVE TO CATHODE... -700 VOLTS 
GRID POSITIVE TO CATHODE. ... 200 VOLTS 
PULSE PLATE CURRENT ........ 5.0 AMPERES 
PULSE GRID CURRENT.......... 2.5 AMPERES 
PLATE DISSIPATION 
Se a es 10 WATTS 
CUES! De 100 WATTS 
GRID DISSIPATION .... 500 ee oe 1.5 WATTS 
BPENCY Oe i). sec ad oe ee a 3.0 GIGAHERTZ 
SE DURATION | 006.0 052. eas 6 ps 
PEE CTOR nou aus + oe 6 Wed wre > 0033 


REPRESENTATIVE OPERATION 


Grid-Pulsed r-f Amplifier 


DCAPlatesVOltaGeu wae wen sion. | sis omelette 
Peak Video Plate ‘Current ........ 5666. 
DC Grids Voltage: 24 sass reece cbleme at teen. s 


Peak Video Grid Current 


Plate-Pulsed r-f Oscillator 


PeakiPlate.V OltaG@nacnce eters san sden anole cor one 
Peak Video Plate Current ............ 
Peak Video Grid Current............. 
Wseful (Power Outoutiters erates « se oe 
Duty Factoneorcmicaeaemenes tacit cyte ce 
Pulse Widthicgweesncecmacs Me .Logeeeret ter elon. 
Heater: Voltages... laa. ete ch cue ca oes. 04 Bors 
FFOQUCNCY Meee cua rare aimed ths) cara ia bate 


ewe Le oe Bier a € a ‘ei 


PulsesDrive; POWeGi meas rc) selina! chatienne Vater 
Useful Power Output (Approx.)......... 
DUTY RaCtOle tate e gel sic ts enolase einen ame 
PUlSesWicth tarmac etree yah cs feMet cats tore 
Heater Voltage cr: sais crctcnes «cS ste ek eens 
EECGUENGCY cal wsiebeaene tency nen< vauecnescs sulavelceys 


8906/8907 


eee errr eer 


PULSE MODULATOR OR PULSE AMPLIFIER 
SERVICE 


ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE ..-.--+eseees 3500 VOLTS 
PEAK PLATE VOLTAGE........+-- 4500 VOLTS 
DGashiDaVOIETA GEiteeteiee tense) one ss -150 VOLTS 


INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
GRID NEGATIVE TO CATHODE..... -750 VOLTS 
GRID POSITIVE TO CATHODE ..... 150 VOLTS 


PULSE CATHODE CURRENT .. . 
DC PLATE CURRENT.......-. 


PLATE DISSIPATION 


GRID DISSIPATION ........ 
PULSE DURATION See et 
DUTY FACTOR eee cee 
CUTOFF MU ME eee oes 


AMPERES 
MILLIAMPERES 


WATTS 
WATTS 
WATTS 


us 


1. For application requiring longer pulse duration and/or higher duty cycle consult the nearest Varian Electron Tube 
and Devices Field Office, or the Product Manager, EIMAC Division of Varian, Salt Lake City, Utah. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Beaton curren ticttsOUsvOLES mrateials coca tp tele) pm ls sini s.'c 9 816 islets ss 0.565 0 
athode Heating Time. seis cgeretess cee tie miele kis sos + ww tte ee hee 
Interelectrode Capacitances ' (grounded cathode connection) 
Gari ielee OC Meade eee tate) coc ce bated > ence n ror etuadaleis fists is oe7s) sie ein als ceyels sans 
Plate (ATOM ets teats ate geek odes aifs ooh ie televise eles suslsce auscere tens uve 1a 


Grid-Plate 


rh tere Ne Wel Ok wee tat ek ee et) Sa om et et ye, ey Ce et a ee Tee oN i Fas el oak ek eS a TO Ae | 


Min. 


0.90 
60 


7.0 


1.86 


9.0 pF 
0.06 pF 
2.10 pF 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pF due to 


thermal expansion of the cathode. 


8906/8907 


APPLICATION 


For general application information please refer 
to the bulletin ‘‘Operating Instructions for Planar 
Triodes’’. The operating instructions should be 
consulted prior to the designing of new require- 
ments around the above tube types. Higher plate 
dissipation of up to 150 watts is possible with 
the 8906 and 8907 tube type when using radiator 


DIMENSION DAT: 


‘A 
DIM. IN INCHES! DIM, IN MILLIMETERS 


a. METRIC EQUIVALENTS, TO THE NEAREST .O01 
mm, ARE FOR GENERAL INFORMATION ONLY & 
ARE BASED UPON 1 inch = 25.4 mm. 


b. ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OR 
REFERENCE & SHALL BE AS FOLLOWS: 


CONTACT SURFACE TIR(MAX) REFERENCE 


ANODE -020 CATHODE 
GRID -020 CATHODE 
HEATER -012 CATHODE 


c. DIA’S N, R, T, & U SHALL APPLY THROUGHOUT 
ENTIRE LENGTH AS DEFINED BY DIM’S AA, 
AB, AC & AD RESPECTIVELY. 


d. THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 


P/N 158555. If this is required the tube order 
should call for the tube type Y-602. For unusual 


and special application consult the nearest 
Varian Electron Tube and Device Field Office, 
or the Product Manager, EIMAC Division of 
Varian, Salt Lake City, Utah. 


ELECTRODE CONTACT DIMENSION 


DIMENSION DATA 
DIM. IN INCHES| | DIM. IN MILLIMETERS 


| ww. | Max. [pm] min. | max. | vores | 
(1.185 | 1.875 | a | 46.20 | 47.62] 
Ea rer [38.96] 
DEE EB B.e BS 
p_| 32.74 | 33.76] 
[ .970 | 1.010 | F | 2h.64| 25.65| | 
EE 
Lt ra Braise 
{25 al e655 P4218 No a | 
1.766 | .826 | z [ig.ve | 20.08] | 
EE a ee 
EEE Ee 
[1.180 [ 1.195 | M | 29.97 | 30.35] | 
p1.025 | 1.035 | Nw | 26.0h | 26.29] ¢ | 
| .752 | .792] Pp [19.10] 20.22] | 
| 655 | 665] R [16.64] 16.89] 
cet oaths U5 wea 9. ok | 
Bei 2 hp es 566 | arn 
17086; le Viel| noeaeeet | 2278 |e | 
{i?2.00.|| vi | ea | a5 ha 
: -68[ cc] 
[850 | 


RADIATOR, SEE NOTE ¢ 
SEE NOTES f, b 


NOTES: 


a. METRIC EQUIVALENTS, TO THE NEAREST .O1 
mm, ARE GIVEN FOR GENERAL INFORMATION 
ONLY & ARE BASED ON 1 inch = 25.4 mm. 


b. THIS SURFACE SHALL BE USED TO MEASURE 
ANODE SHANK TEMPERATURE. 


c. HOLES FOR EXTRACTOR THROUGH TOP FIN 
ONLY. 


d. ECCENTRICITY OF CONTACT SURFACES 
SHALL BE GAGED FROM CENTER LINE OF 


6) REFERENCE & SHALL BE AS FOLLOWS: 
CONTACT SURFACE TIR(MAX) REFERENCE 
ANODE 020 CATHODE 


GRID -020 CATHODE 
HEATER 012 CATHODE 


e. DIA'S N, R, T & U SHALL APPLY THROUGHOUT 
8 i] 07 ENTIRE LENGTH AS DEFINED BY DIM’S AA, 
AB, AC & AD RESPECTIVELY. 
. THIS SURFACE SHALL NOT BE USED FOR 
CLAMPING OR LOCATING. 


8906/8907 


AIRFLOW vs STATIC PRESSURE WITH 


STANDARD COWLING JAN-157 
MAXIMUM PLATE DISSIPATION vs COOLING AIRFLOW 


CONDITIONS: 
25°C INLET AIR TEMPERATURE 
RADIATOR ENCLOSED IN 
JAN-157 COWLING 
a 
w 
> 
ff] 
=] 
aq 
Wi 
ae 
= 
ri 
rs) 
z 
Ss 
= 
i 
a 
= 
-STANDARD COWLING- 
Oo 
10 30 50 70 90 ike) 130 150 170 
PLATE DISSIPATION IN WATTS 
,. 
a 
3 pn 
a 
~ = ape iat ea COMBINED CORRECTION FACTORS FOR INLET AIR TEMPERATURE 
a S AND ALTITUDE 
Oo (RELATIVE TO 25°C AND SEA LEVEL) 
= OC 
(Hl) 
Io 
Pee 
TS MULTIPLY VOLUMETRIC FLOW AIR INLET TEMP. 
BY INDICATED FACTOR 
2 4 6 8 1Oo 12 14 Es 
AIR FLOW (CFM) 2 
= 
i=} 
5 
= 
c 
Oo 
Oo 
8- \GUNS-2B 
Ta 
shen 
rd ALTITUDE (THOUSANDS OF FEET) MA-2371 
= RADIATOR #014224 
g00—+} 310 |} 
5 
=- -I6UNS -2B 


RADIATOR #158555 


8906/8907 


(A) JDSVLIOA GIy9 


1500 2000 2500 3000 


1000 


200 400 600 


CURVE #MA-2374 


PLATE VOLTAGE (Vdc) 


8906/8907 
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8906AL 
Y572AL 


PLANAR TRIODE 


The EIMAC 8906AL/Y572AL is a ceramic/metal planar triode specially 
processed and tested to assure high reliability in airborne service. Evalu- 
ation of this tube is based upon operating conditions in grid- or plate- 
pulsed oscillator service (transponder) and in grid- or plate-pulsed ampli- 
fier service in distance measuring equipment (DME). The testing em- 
phasizes cathode emission capability at reduced heater voltage and high 
voltage hold-off, both features which are demanded in airline service. 

The 8906AL/Y572AL is derived from the 7815AL/7211/7698 family. 
This new improved tube also contains the features of the original types, 
including rugged ceramic/metal construction, low interelectrode capaci- 
tance, high transconductance and high mu. The longer grid-anode ceramic 
insulator of the earlier type is used, making the 8906AL/Y572AL espec- 
ially suited for high altitude airborne operation. The 8906AL/Y572AL has 
a 60% larger cathode area than the 7815/7815AL thus lowering cathode 


current loading per unit area yet maintaining as high or higher current 
capability. 


In addition to these features, this tube also incorporates the arc-resistant cathode which as- 


& sures stable operation under adverse conditions and which minimizes catastrophic failure due to 
arc-over during circuit malfunction. The tube is useable from dc to 3 GHz. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
eRe ETE AIa) Ea) ee, Ne ee ee eae Perr er etc reruns SR CPs Mia 
GUSTO NEC © nck. 5 eae ener nary Poe ae Terarer 0.95 A 
Transconductance (Average): 

PyaeLO0 tm Ader 000) Vide eesti ye ye sso vt ajo ew cn eee were» se als 30 mmhos 
Amplification Factor (Average)... oe ee eee ee ee es 80 
Direct Interelectrode Capacitance (grounded cathode)?, without heater voltage: 

Raid ale alld Crewe ie eee a Rae eiticn «ons ey sceG as 6 8 se os rie coer as 8.00 pF 

TET Query, cue ve med set ca ae SE ee nce eo rcs eee anes pace eae 1.98 pF 

Piate-(Cathode: (axa tin meee ieeaiehe s,s cose eget s +s besa teres ea eus a 0.060 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


(Effective 9-1-70) © 1970 by Varian Printed in U.S.A. 
Se TITAN) SR A EA SOR. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


MECHANICAL 


Maximum Overall Dimensions: 
Length 
Diameter weed etn Pets 

Net Weight ee. tcc uaregens eres ae fees 

Operating osition ger sctes.:- ps 4-2 

Maximum Operating Temperature: 


Ceramic/Metal Seals...... aA 


ANOUGsCOLGl: wc. eect es 
COOMM Sater sss csh<bere: ss eins hone 
RetiniiaiS).ae lo SUstUcrot. ont rant ee teases 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater Current at 5.7 volts ..... 
Citott Bias) lc ceendietraneees 
Grid-Plate Capacitance2........ 
Grid-Cathode Capacitance?...... 


Plate-Cathode Capacitance ....... 


oS 6, 8 8 6 0 (0 6: « « 8-6 e 8 


1. Measured with 1 mA plate current and a plate voltage of 1000 Vdc. 


2.701 in; 68.60 mm 
1.195 in; 30.35 mm 


AAR ean es yo 1.8 0z; 48 gm 
TM remeber eral shedst et ctl lcre, Peomee tat come Cee 
cate eure eevee Tekcines cceletst cart ante mC aan 
2. eee. Conduction and Convection 
A Ai torte riccreay Sysco Gh 
RR Se get de : 0.87 1.02 A 
ee shaban Soy ok eine --- -25 V 
Re Centr a dn anata 1.85 2.10 pF 
GRE, SEO ID COCR 7.00 9.00 pF 
feet PASE ON co Meg ak ke Re yeas --- 0.060 pF 


2. Capacitance values as measured with a cold tube and in a shielded socket. When the cathode is heated to the 
proper temperature the grid-cathode capacitance will increase by approximately 1 pF due to thermal expansion of 


the cathode support. 


RF POWER AMPLIFIER OR OSCILLATOR 
Grid- or Plate-Pulsed 


MAXIMUM RATINGS, ABSOLUTE VALUES 


DG PLATE VOLTAGE ere tee 3500 
PEAK PULSE PLATE VOLTAGE 

PLATE PULSED 
DG GRID VOLTAGE ee. renee acne =50 
INSTANTANEOUS PEAK GRID- 
CATHODE VOLTAGE 


Grid negative to cathode ........ 750 

Grid positive to cathode ........ 250 
PULSE PLATE GURREN gen aemeneer ences 5.0 
PULSE,GRIDECURREN lieu eee 225 
DG CATHODE CURRENT @ a aamcneaen nates 200 
AVERAGE PLATE DISSIPATION1 

Conduetion and Convection ...... 10 
GRID DISSIPATION (Average) ...... 2 
DUTY: FACGTOR2¢ ert cae ae nee ee 0033 
PULESE:DURATION 22 a -ceneece eae eee 6 
PREQUENGY2ieccece teen oa ieee te eee ae 3 


VOLTS 


VOLTS 
VOLTS 


VOLTS 

VOLTS 
AMPERE 
AMPERE 
MILLIAMPERES 


WATTS 
WATTS 


[Ls 
GHz 


1. Higher plate dissipation is permissible when EIMAC 


radiator (P/N 014224) is used. 


2. For longer pulse duration or higher duty cycle, consult 
the nearest Varian Electron Tube and Device Group 
Sales Office, or the Product Manager, EIMAC Division 


of Varian, Salt Lake City, Utah. 


OPERATING CONDITIONS FOR THE 8906AL/Y572AL in 


REPRESENTATIVE APPLICATION. 


Grid-Pulsed Oscillator 


FrOQUueNG Yim. neAae creek lee Sete pee tes cine) c fags 1.090 
Heater; Voltage’. ¥en oe ae caret te rere 5.7 
DG Plate Voltages aga: pene et oe ee ees 2000 
D.C GridaV oltage amare sce el aos: 
Peak Plate: CUITent semis esecre 8 ace memes Tet 
Peak: GridyCurrentancn ue ieee eee 0.8 
Pulse: Duration pees 4:0 <r ones cake poi oe 0.5 
DULY Bee ete Cem tice nein iene Roe kee tre eee 0.001 
Useful Power Output (Approx.)....... 850 
Plate-Pulsed Amplifier 

ELCQUCN CV ie sch attain. c-fedctecsacttas tT keaene ihe 
Heaten\V.oltagGuseste g. acre in meena 5.7 
Peak Plate PulSe Voltage>. ..1 +412 2000 
DC rGridhVoltagesarn-etuaty area een ae -45 
PeaksRlate:Gurrentipt.cas..se) henecerceedeme PAY, 
Reak®GridiCurrentanw, aa:.uco0t iene saan iar Le 
Pulse: Duratione- seem. suc -es eee pemeee Se5 
DUty,7 meester ne rote cook iceran ent aeaes 0.001 
OTLVING ROWE emerorake teats: cme Oommen 300 
Useful Power Output (Approx.)....... 2000 
GAIN sph Gia eee alee ates eee atte ee 8 
PlatesEfficie@ncy: 4.00 <nwe-cey coe eee ee 50% 


APPLICATION 


MECHANICAL 


MOUNTING - The important dimensions of the 
tube are carefully controlled with respect to the 
reference surface as shown on the outline draw- 
ing. The reference surface is intended to serve 
as a tube stop and the location of the tube in the 
circuit should therefore be determined by this 
surface coming in positive contact with a pre- 
cisely positioned member of the socket or cavity. 
Adherence to this practice will assure both 
mechanical and electrical interchangeability of 
all tubes of a given type. If a non-designated sur- 
face is used as a tube stop, faulty positioning of 
the tube in the cavity and possible imcomplete 
electrical contact can result in improper tuning, 
reduced power output and damage to the cavity, 
tube or both. Contact surfaces, with reference to 
the designated tube stop are shown in the outline 
drawing. Electrical contact to the cathode, grid, 
anode and also the heater should be restricted to 
these designated contact areas. 

Dimensions should never be taken from sample 
tubes. Dimensional changes due to normal varia- 
tions in undimensioned surfaces may occur within 
the limits specified on the outline drawing. Use 
of nondesignated electrical contact surfaces 
might therefore result in incomplete contact or 
mechanical interference, causing changes in 
cavity tuning. 

Electrical contact should be made by spring 
finger collets bearing against the previously des- 
cribed contact areas. If connections are employed 
which do not provide multiple contacts to the 
designated contact areas, concentration of RF 
current will result in loss of output power, es- 
pecially at higher frequencies. The spring con- 
tacts used should exert a firm pressure without 
gouging the plated contact surface. This latter 
phenomena can result in loose particles of ma- 
terial which can cause arcing or unstable oper- 
ation of the cavity. 

If the tubes are used in applications which 
call for severe shock or vibration the tube may 
be clamped in place by the knob or radiator, 
exerting pressure only on this part of the tube 
and against the tube stop. No other portion of the 
tube should be subject to any clamping force. In 
particular, electrical contacts which utilize set- 
screws or rigid clamps should be avoided. Such 
contact schemes can distort the contact surfaces 
causing undue stress in the metal-to-ceramic seal 
area which may result in a vacuum leak. Soldered 


electrical connections can be made, however 
great care should be taken during the solder 
operation to avoid fracture of the seal area due 
to thermal shock. All contact surfaces should be 
kept clean to minimize losses. 


COOLING - The EIMAC planar triodes are de- 
signed to operate at envelope and anode temper- 
atures of up to the maximum rated value of 250°C. 
However, performance and long-term reliability 
of any component are improved when it is kept 
as cool as technically feasible. Therefore, it is 
recommended that sufficient cooling be provided 
to keep the anode and seal areas well below the 
specified maximum temperature, where long tube 
life and high reliability are of great importance. 

The maximum plate dissipation of the 8906AL/ 
Y572AL is 10 watts average power. This can be 
accomplished by conduction, natural convection 
or forced air convection cooling. The maximum 
plate dissipation in pulse service is 45 watts 
average when furnished with EIMAC radiator 
(P/N 014224) and forced air cooling is employed 
at that level. When forced air cooling is used, it 
is recommended that additional airflow, apart 
from that flowing through the radiator be used to 
cool the tube envelope and other tube terminals. 
A certain amount of conduction cooling is usually 
inherent in the contact finger configuration. It 
should be noted, however, that spring fingers 
provide poor heat conduction and measurements 


have shown a temperature difference as much as 
50°C between the contact finger and contact area. 

It is suggested that in all new applications 
the envelope temperature be measured, especially 
if the tube is used close to the upper temperature 
limit. The temperature can easily be determined 
by the use of Tempilaq paint (Tempil Division, 
Big Three Industrial Gas & Equipment Co. 
Hamilton Blvd., So. Plainfield, N.J. 07080. 
or Temp-Plate stickers (Pydrodyne, Inc., 1001 
Colorado St., Santa Monica, California 90404.) 


ELECTRICAL 


HEATER VOLTAGE ~- The rated heater voltage 
for the 8906AL/Y572AL is 5.7 volts and should 
be controlled within +2% to obtain maximum tube 
life and to minimize variations in circuit per- 
formance. The rated heater voltage is optimum for 
most existing airborne applications such as DME 


3 


oon hat, 8906AL/Y572AL 


and transponder systems. However, there are 
other applications where a different heater volt- 
age than the nominal should be used to obtain the 
longest possible tube life. Depending on pulse 
width, power output and frequency of oscillation 
used a different heater voltage may be better for 
long reliable life. Electron transit time is not ne- 
cessarily small with respect to the period of 
oscillation and the amount of driving power di- 
verted will contribute to the cathode heating by 
electron bombardment. 

The proper adjustment of the heater voltage 
must be made to compensate for this additional 
heating, which depends on operating frequency 
and duty cycle employed. 


INTERELECTRODE CAPACITANCES - As in- 
dicated, the capacitance values are shown for 
measurements made with no heater voltage. The 
cathode to grid and cathode to plate capacitance 
will increase with the application of the heater 
voltage, due to the thermal expansion of the cath- 
ode support. Typically, the increase in the grid 
to cathode capacitance will be 15%, or more, 
depending on the heater voltage. Since the 
heater voltage can vary depending on use, data 
taken without heater voltage is more useful for 
control of tube-to-tube uniformity. The grid to 
anode capacitance is not effected by the appli- 
cation of the heater voltage. 


CIRCUIT TUNING - Especially under grid 
pulse conditions, it is important that the tube 
does not lose bias or momentarily go into a CW 


mode. Either of these events may result in tube 
failure. It is suggested that provision be made for 
initial circuit tune-up at reduced anode voltage 
and for extra tube protection when the circuit 
adjustment is critical. The average grid dissipa- 
tion capability for this tube is 2.0 watts. For 
many applications the limiting factor is often not 
anode dissipation or cathode emission capability, 
but grid dissipation. If pulse width control is 
lost in pulse applications the grid can exceed 
safe operating temperatures in 50 ms or less. 
Appropriate circuit protection during tune up is 
therefore recommended. 


CATHODE OPERATION - The 8906AL/Y572AL 
contains an arc-resistant cathode. Performance 
in the field and laboratory indicates this tube is 
capable of withstanding some abuse due to high 
voltage arcs, however, poor circuit adjustment in 
the field may result in shortened tube life. It is, 
therefore, suggested that wherever feasible, the 
plate supply be designed such that its impedance 
limits the short circuit current to within five to 
ten times the maximum forward current. For pulse 
service the peak current should be limited to the 
values listed. Higher pulse width and duty cycles 
than given can be obtained with proper derating 
of the current. For this and special applications 
it is recommended that the user request additional 
information pertaining to his special application 
from the nearest Varian Electron Tube and De- 
vices Field Office, or the Product Manager, 
Eimac Division of Varian, Salt Lake City, Utah. 


For general application information please refer 
to the Planar Triode Operating Instructions. 
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(A) JOVLIOA aly9 


triodes ) 


Look in the front pages for --- 


® Your nearest distributor of modern, fully guaranteed Eimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 
not found in the catalog. 


@ FEimac tube type numbering system. 
Tube Replacement Chart. 


@ Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac application engineers, whose combined knowledge and experience are made 
available to you. Additional contributions by this Eimac department are its Application Bulletins, 
an expanding service which you get without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac field engineers cover the United States, operate out of offices in major 
eo cities. They will help you personally with experimental work, problems of technique, etc. Engineers 
from the Eitel-McCullough plant in San Bruno are available, too, for field consultation throughout 
the country. As Eimac tubes are world renowned, the same services extend to various countries 
overseas through the Eimac export division. 


watts, designed for use as a power amplifier, 


able for grid-isolation circuits and for cavity-type circuits. 


The 2C39A in a class-C r-f grid-isolation circuit at 500 Mc. will deliver up to 27 watts useful 
power output with 6 watts driving power. As an r-f oscillator at 2500 Mc., 


minimum of 12 watts useful power output. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Coated Unipotential 
Heater Voltage* - - * ‘ 3 
Heater Current - = a = : 3 
Amplification Factor (Average) - : - : 
Direct Interelectrode Capacitances (Average) 
Grid-Plate = - : = e a : 
Grid-Cathode - = 2 : - 2 2 
Plate-Cathode - - 2 A Z 
E,, = 600v.) 
Highest Frequency for Maximum. Ratings’ - - - 


See ''Application'’. 


> MECHANICAL 


Base, Socket and Connections - - - - . - 


Transconductance (I, =70ma., 


Mounting Position - - - 2 2 Z = a 
Cooling - - - ; = - 3 = A 


Maximum Temperature of Anode, Grid, Cathode and Heater Seals and Anode Cooler Core - ~ = = - - - 


Maximum Overall Dimensions: 
Length - = = = 2 + : 
Diameter - - “ = 2 é “s 
Net Weight - - - - e 2 Z FS 2 
Shipping Weight (Average) - - : eS 


The Eimac 2C39A is a high-mu UHF transmitting triode with a plate-dissipation rating of 100 
oscillator, or frequency multiplier at frequencies to 
above 2500 Mc. The rugged construction, small size and unusually high transconductance of this tube 
make it ideal for compact fixed or mobile equipment. Its physical characteristics are particularly suit- 


2C39A 


HIGH-MU TRIODE 


Supersedes 
Types 


2038 - 2€39 


the 2C39A will deliver a 


6.3 volts 
1.0 ampere 
100 


1.95 wt 
6.50 Uf 
0.035 uwyf max. 
22,000 umhos 

2500 Mc. 


See drawing 
Any 
Forced air 


175°C 


2.75 inches 
1.26 inches 
2.8 ounces 

7 ounces 


RADIO-FREQUENCY POWER AMPLIFIER, 
OSCILLATOR OR MODULATOR 
MAXIMUM RATINGS (Per tube) 


D-C PLATE VOLTAGE 
D-C CATHODE CURRENT 
D-C GRID VOLTAGE - 
D-C GRID CURRENT . 50 MAX. MA 
HEATER VOLTAGE - SEE APPLICATION NOTES 
INSTANTANEOUS PEAK POSITIVE 
GRID VOLTAGE - - - 30 MAX. VOLTS 
INSTANTANEOUS PEAK NEGATIVE 
400 MAX. VOLTS 


GRID VOLTAGE - - - - - 
PLATE DISSIPATION - - - - - - 100 MAX. WATTS 
2 MAX. WATTS 


GRID DISSIPATION Wh ea Se) Be 
PLATE-MODULATED RADIO-FREQUENCY 
AMPLIFIER OR OSCILLATOR 


MAXIMUM RATINGS (Carrier conditions, 


1000 MAX. VOLTS 
125 MAX. MA 
—150 MAX. VOLTS 


per tube) 


D-C PLATE VOLTAGE? - - - - - - 600 MAX. VOLTS 
D-C GRID VOLTAGE - - - - - - —I50 MAX. VOLTS 
D-C GRID CURRENT - - - - - - - 50 MAX. MA 
» D-C CATHODE CURRENT - - - - - 100 MAX. MA 
PEAK INSTANTANEOUS POSITIVE 
GRID VOLTAGE - - - - : 30 MAX. VOLTS 
PEAK INSTANTANEOUS NEGATIVE 
GRID VOLTAGE - - - - - 400 MAX. VOLTS 
PLATE DISSIPATION” - - - - - - . 70 MAX. WATTS 
GRID DISSIPATION” - - - - - - - 2 MAX. WATTS 


TYPICAL OPERATION (Key-down conditions, per tube) 
(Power-Amplifier Grid-lsolation Circuit, cW Operation, 500 Mc.) 


D-C Plate Voltage - - - - - - - . . - 800 volts 
D-C Grid Voltage - - - - - - - - - -  —20 volts 
D-C Plate Current - - - - - . - . - - 80 ma 
D-C Grid Current’ - . - - - - - - - . 32 ma 
Driving Power (approx.)? - - - - - - - . & watts 
Useful Power Output - - - - - - - - - 27 watts 
TYPICAL OPERATION 

(R-F Oscillator, 2500 Mc.)? 

D-C Plate Voltage - - - - - - - - - - 900 volts 
D-C Grid Voltage - - . : - - - - - -  —22 volts 
D-C.Plate. Current) i= 7-6 cco yen ee fo St lee 90 ma 
D-C Grid Current - - - - - - . . - - 27 ma 
Useful Power Output - - - - - - - - - 12 watts 
TYPICAL OPERATION 

(Plate-Modulated Radio-Frequency Power Amplifier 

Grid-lsolation Circuit, 500 Mc., Per Tube) 

D-C Plate Voltage - - - - - - - - - - 600 volts 
D-C Grid Voltage - : - - - - - - - —I6 volts 
D-C. Plate Current - - - - - - - - - - 75 ma 
D-C Grid Current - - - - - - - - - - 40 ma 
Driving Power (approx.)! - - - - - - - - - 6 watts 
Useful Carrier Power Output - - - - - - - - 18 watts 


1Driving power listed is the total power which must be supplied to a practical grid circuit at the frequency shown. 


» 2These 2500-Mc. 


conditions conform to the minimum requirements of the JAN-IA specifications for the 2C39A. 


3For less than 100% modulation, higher d-c plate voltage may be used if the sum of the peak positive modulating voltage and the d-c plate voltage does 


not exceed 1200 volts. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION" 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH 


, POSSIBLY 


(Effective 6-2-52) Copyright 1952 by Eitel-McCullough, Inc. 


, INC., FOR INFORMATION AND RECOMMENDATIONS. 


> Indicates change from sheet dated 6-15-51 


APPLICATION 


> 
MECHANICAL 


Mounting—The 2C39A may be operated in any 
position. It should seat against the ‘anode flange’ 
(see outline drawing), and any clamping action 
intended to hold the tube in its socket against 
vibration should also be applied to this flange. 
No seating or clamping pressure should be exerted 


against any other surface. 


Connections—The tube terminals are in the form 
of concentric cylinders having graduated dia- 
meters, as illustrated in the outline drawing. Spring 
collets or fingers should be fitted to these cylindri- 
cal surfaces to make contact with the anode, grid, 
cathode and heater terminals. It is important to 
maintain good electrical contact by keeping these 
surfaces clean and by providing adequate contact 


area and spring pressure. 


Cooling—Forced air must be supplied to the 
anode, grid, cathode and heater seals and to the 
anode cooler core in sufficient quantities to limit 
their temperatures to 175°C. A convenient access- 
ory for the measurement of tube temperatures is 
"'Tempilaq'’, a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 West 
22nd St., New York II, N. Y. 


A suitable arrangement for an anode cooling 
cowl is shown in conjunction with the outline draw- 
ing. For operation at maximum rated dissipation, 
an air flow through this cowling of 12.5 cubic feet 
per minute is recommended; less cooling air may 
be used at low plate dissipations, provided only 
that seal and anode cooler core temperatures are 
not allowed to exceed 175°C. 


At ambient temperatures greater than 25°C., 
or at altitudes higher than sea level, more air will 
be required to accomplish equivalent cooling. Fur- 
ther information on this subject is contained in an 
article by A. G. Nekut, "Blower Selection for 
Forced-Air Cooled Tubes", Electronics, August, 
1950. 


ELECTRICAL 
Heater Voltage—The heater of the 2C39A is de- 


signed to be operated at 6.3 volts, with variations 


a Indicates change from sheet dated 6-15-51 


held within the range of 5.7 to 6.9 volts. This oper- 
ating voltage is particularly recommended for 
pulse applications requiring in excess of 3.0 am- 


peres of peak cathode current. 


Tube life may be materially increased by oper- 
ation of the heater at 5.3 volts, with variations 
held within the range of 4.8 to 5.8 volts. This oper- 
ating voltage should be used whenever the peak 
cathode current is not required to exceed 3.0 
amperes, and whenever transit-time effects contri- 
bute back heating to the cathode. Back heating is 
a function of frequency, grid bias and excitation 
(grid current), -load impedance, power output and 


circuit design and adjustment. 


Cavity Circuits—Information regarding the design 
of cavities suitable for the 2C39A is widely avail- 
able. One source is the material on cavity design 
for the 2C38 and 2C39 contained in "Very High 
Frequency Techniques’, Radio Research Labora- 
tory Staff, McGraw-Hill Co., 1947, Vol. |, Chapter 
15, pp. 337-375. 


Operation—Low-voltage, high-current operation is 
preferable to high-voltage, low-current operation, 


from the standpoint of optimum tube life. 


An excellent indication of operating conditions 
is the ratio of grid current to plate current; when 
the 2C39A is operated with grid-current values 
greater than half those of the plate current, either 
the drive is excessive or the plate loading is too 
light for the excitation present. The tube should 
never be operated without a load, or lightly loaded, 
even for short periods of time, and drive should be 
held to the lowest value consistent with reasonable 


efficiency. 


When grid-leak bias is used, suitable means 
must be provided to protect the tube against loss 
of excitation at plate voltages in excess of 800 
volts, and the grid-leak resistor should be made 
variable to facilitate maintaining the bias voltage 
and plate current at the desired values when tubes 


are changed in the equipment. 


JOSVLIOA ALV 1d 


2 OS) Ses we ee 


INJYaND ALV d 


SduadNV 


SOLLSTYALOVUVHO 
LNAYWND LNYLISNOOD 
VY6E0¢ OVINIA 


sasevasi 


2 S0ceee eee 
it 


ee NN a 


er PT SS 
aaa 


eT er ee TT NL 
Ss et 


= koh Al @Y,WEG |? bo) 


% EFFICIENCY 


2C39A EFFICIENCY 
CLASS “C” POWER AMPLIFIER 


eee 
Te 
: 


fee 


ane 


ae 


ae 
ear 
Se 


Bee 
ae 
“a 
ae 
ae 
BA 
jae 


ANODE FLANGE 


ANODE R-F 
CONNECTION AIR FROM 
BLOWER 


GRID_R-F 
CONNECTION 


1k 
32 MAX. 


CATHODE R-F AND HEATER 
CONNECTION 


—218 + .005 LD. RECOMMENDED COWLING 


HEATER CONNECTION 320+ .008 DIA. FOR 
ee Te AT FORCED-AIR COOLING 
OF ANODE 


DIMENSIONS 
IN_INCHES 


* CLEAN & SMOOTH AREA 
AVAILABLE FOR CONTACT 


> Indicates change from sheet dated 6-15-5I 


Printed in U. S. A. 5-A2-64814 


1039B 


TRIODE 


IMPORTANT 


Effective March 1, 1959 the 2C39B is replaced by the 3CX100A5 in the 
Eimac line. The 3CX100A5 is a superior all-ceramic planar UHF triode unilater- 
ally interchangeable with the 2C39B and tested to more stringent electrical 


tolerances. 


Please consult the 3CX100A5 data sheet in this catalog for electrical and 


mechanical characteristics. 


Effective March 1, 1959 Printed in U.S.A. 62306 


3024 


MEDIUM-MU TRIODE 


EITEL“Mc@ULLOU GH, INC. MODULATOR 


SAN BRUNO, CALIFORNIA OSCILLATOR 
AMPLIFIER 


The Eimac 3C24 is a medium-mu, power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate dissipation rating of 25 watts and can be operated at its maximum 
ratings at frequencies up to 60 megacycles. 

The 3C24 is cooled by radiation from the plate and by air circulation around the envelope. 
The plate operates at a visible red color at maximum rated dissipation. 

This tube is identical to the 25T except that the grid terminal is located at the side of the 
envelope instead of the base. 


GENERAL CHARACTERISTICS 


» 


>» ELECTRICAL 


Filament: Thoriated tungsten 


Voltage - - - - - - - - - - - - - 6,3 volts 
Current - = = - 5 - - = - = - - - 3.0 amperes 
Amplification Factor (Average) - - - - - - - - - - - - 24 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - - - 1.6 wut 
Grid-Filament - - - - - - - - - - - - IZ ppt 
Plate-Filament - - - - “yee S : 5 : ‘ - 0.2 wut 
Transconductance (i,=25 ma. £,=1000v.) - = - - - - - - 2500 ,mhos 
Frequency for Maximum Ratings - - - - - - . - - - - 60 Mc. 
>» MECHANICAL 
Base - - - - - - - - UX Small 4-pin 
Basing - Fits E. es Retncn Co. No. 122- 224, Noone Co. No. XC-4 or CIR. 4, or equivalent socket 
; Mounting - - - - - - - - - - - - Vertical, base down or up 
® Cooling - - - - - . . - - - - - Convection and Radiation 
Recommended Heat Dissipating Connector: 
Plate - - - - - - - - - - - - - - - - - - - - - - HAR-I 
Grid - - - - - - - - - - - - - - - - - - - - - - HR-I! 
Maximum Over-all Dimensions: 
Length - - - - - - - - - - - - - - - - - - - - - 4,38 inches 
Diameter - - - - - - - - - - - - - - - - - - - - 1.44 inches 
Net Weight - . - - - - - - - - - - - - - - - - - - - - 1.5 ounces 
Shipping Weight (Average) - - - - - - - - - - - - - - - - - - - 1.0 pound 
TYPICAL OPERATION, CLASS AB; 
b AUDIO FREQUENCY POWER AMPLIFIER Sinusoidal wave, two tubes unless pines specified 
AND MODULATOR D-C Plate Voltage - abe? 750 1000 1250 Volts 
D-C Grid Voltage (aperos, Ved - - —20 —30 —42 ‘Volts 
Class-B and AB Zero-Signal D-C Plate Current - - 43 32 24 Ma. 
Max-Signal D-C Plate Current - - 127 127 130 Ma. 
MAXIMUM RATINGS, PER TUBE Effective Load, Plate-to-Plate - + 12,000 17,000 ~—.21,400 Ohms 
" ear Ain Mee oe 2 Peak A-F Grid Input Voltage (per os! 110 120 135 Volts 
Bere tLATEVOCTAGE haa deed Ae a RY Max-Signal Peak Driving Power - 5:5 6.0 6.8 Watts 
MAX-SIGNAL D-C PLATE CURRENT - : 75 MAX. MA. Max-Signal Nominal Pdving Power 
(approx.) - - - 2.8 3.0 3.4 Watts 
PLATE DISSIPATION - . - \ 7 < 25 MAX. WATTS Max-Signal Plate Paved Output - - 60 85 112 Watts 
GRID DISSIPATION” - - - - - - 7 MAX. WATTS *Adjust to give stated zero-signal plate current. 
PLATE MODULATED RADIO TYPICAL OPERATION 
D-C Plate Voltage - - - - - 1000 1250 1600 Volts 
FREQUENCY AMPLIFIER D-C Plate Current’ - - - . - 60 60 53 Ma. 
cl atcleck Carri diti b D-C Grid Voltage - - - - —120 —140 —170 Volts 
ass- elepnhony ( arrier conditions, per tu e) D-C Grid Current - “4 A - 2 14 13 Il Ma 
Peak R-F Grid Input Voltage - . - 235 255 280 Volts 
MAXIMUM RATINGS Diving Powerae itsimeese 3.3 3.3 3.1 Watts 
D-C P V . 5 i A : Vv Grid Dissipation - - - - - 1.6 1.5 1.2 Watts 
CatLMe  YOCIAGE 1600. MAX. \YOLTS Plate Power Input - - - - 60 75 85 Watts 
D-C PLATE CURRENT - - - - - 60 MAX. MA. Plate Dissipation - - - - : 13 15 17 Watts 
PEATEVDISSIPATION j=) das who: dass ale 17 MAX. WATTS Plate; Power, Output gy rr tn nae 47 60 68 Watts 
The above figures show actual measured tube performance and do not 
GRID DISSIPATION” - - - - - - 7 MAX. WATTS allow for variations in circuit losses. 
» RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
D-C Plate Voltage - - - : : 1000 1500 2000 Volts 
AND OSCILLATOR D-C Plate Current’ - - - - - 72 67 63 Ma. 
~ Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) 4 Sus ones 7 i 5 aire me Sane eps 
‘ Peak R-F Grid Input Voltage - - - 170 195 245 Volts 
4 ANIME M RATINGS Driving Power, = = = 13 2.2 4.0 Watts 
D-C PLATE VOLT ofl eae = Sis A ri issipationay | im) | oe) ies) =) es $) 1.3 2.1 Watts 
OLTAGE 2000 MAX. VOLTS Plate Power Input - - - - - 72 100 125 Watts 
D-C PLATE CURRENT - - : - : 75 MAX. MA. Plate Dissipation - - - - - 25 25 25 Watts 
PATERDISSIPATIOM fc) si a ak 25 MAX. WATTS Aeeteed erties Se ae ceeount : 75 100 Watts 
e above figures show actual measured t p m dd t 
GRID DISSIPATION - - - - - - 7 MAX. WATTS allow for variations in circuit losses. ee eee aaa eh 


(Effective I1!-1-51) Copyright 195! by Eitel-McCullough, Inc. > Indicates change from sheet dated 8-15-44. 
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power output and grid driving power 
at plate voltages of 1000, 1500 and 


2000 volts. These charts show com- 
shown on the first page under 1000, 


typical Class C operating conditions 


the relationship of plate efficiency, 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
Points A, B, and C are identical to the 
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DRIVING POWER vs. POWER OUTPUT » 
The three charts on this page show 


P Indicates change from sheet dated 8-15-44. 
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PULSE TRIODE 


() EI TEEN GAO U GH, IN. ° 


MODULATOR 


AMPLIFIER 


SAN BRUNO, CALIFORNIA 


The Eimac 6C21 is a high-vacuum power triode designed for pulse-modulator 
service at d-c plate voltages up to 30 kilovolts and peak plate currents as high 
as 15 amperes. 


The 6C21 is forced-air and radiation cooled, has a maximum plate-dissipa- 
tion rating of 300 watts, and, in pulse modulator service, will deliver up to 375 
kilowatts to a resistive load with 7.5 kilowatts of driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - 8.2 volts 
Current - - - - - - - 17.0 amperes 
Amplification Factor (Average) - - - - - 3 30 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - 4.3 ppf 
Input - - - . - - - - 9.5 upf 
Output - : - . - - . - 0.7 ppt 
e Transconductance (I,=100 ma., E,—2000v.) » - 6100 pmhos 
MECHANICAL 
Base - - - - - - - 


- . 50-watt jumbo 4-pin 


Connections” - - - - - - - - - - - - - See drawing 


Socket - - - - 2 : . - : a 2 F E. F. Johnson Co. 123-211, 
National Co. XM-50 or 
equivalent. 

Mounting Position” - - . ; - : = 2 . : Vertical, base down or up 

Cooling - - - - - - - 4 - - - - Forced Air and Radiation 

Maximum Temperature of Grid & Plate Seals - - - : - - - . 225°s, 

Recommended Heat Dissipating Plate and Grid Connectors - - - - - Eimac HR-8 

Maximum Overall Dimensions: 

Length - - - - = - - - - - - - - 12-% inches 
Diameter - - - - - - - - - - - -  5-Ye inches 
Net Weight - - - . - - - - - - - - - - 1.3 pounds 
Shipping Weight - - - - = - - : - - - - - 5.8 pounds 


cb ete ie ee ee ae ee a ee ee Lt aA 


MAXIMUM RATINGS TYPICAL OPERATION 
Pulse Modulator Service (Per Tube) D-C Plate Voltage - - : - - - 28 kilovolts 
D-C Grid Voltage - - - . - - -1.5 kilovolts 
D-C PLATE VOLTAGE - - - 30 MAX, KILOVOLTS Pulse Plate Current i eg E E 15 amperes 
Pulse Grid Current* - - - - - 3.0 amperes 
D-C GRID VOLTAGE % is -  -2.0 MAX. KILOVOLTS Pulse Positive Grid Voltage’ - - - - 1000 volts 
PEAK POSITIVE PLATE VOLTAGE - 35 MAX. KILOVOLTS Pulse Grid Driving Power* - - - - 7.5 kilowatts 
Load: Resistive - - - - - - 1650 ohms 
PEAK POSITIVE GRID VOLTAGE - 1.6 MAX. KILOVOLTS Duty - - - - - - - -  .002 
Pulse Voltage Output - - - 25 kilovolts 
PEAK PLATE CURRENT - - “ 15 MAX. AMPERES Pulse Power Input - > : rt ‘ 420 kilowatts 
; Pulse Plate Dissipation - - - - : 45 kilowatts 
d AVERAGE GRID DISSIPATION - 50 MAX. WATTS Pulses PaweeClutoet Wel tea ee WeaeRE ee Ti 
AVERAGE PLATE DISSIPATON - 300 MAX. WATTS *Approximate values. 


(Effective 4-1-54) Copyright 1954 by Eitel-McCullough, Inc. 


APPLICATION 


Mounting—The 6C2! must be mounted vertically, 
base down or up. The leads to the plate and grid 
terminals should be flexible, and the tube must be 
protected from vibration and shock. 


Cooling—Forced-air cooling of the filament stem 
structure is required. Base cooling requires a mini- 
mum air flow of 2'2 cubic feet per minute directed 
through the tube base toward the filament press. 
If the hole in the socket is at least | inch in diam- 
eter and the manifold is the same diameter, a 
static pressure of 4 inch of water is required at 
the manifold to provide the 2% cubic feet per 
minute. Heat Dissipating Connectors (Eimac HR-8 
or equivalent) must be used at the plate and grid 
terminals and unobstructed circulation of air 
around the tube is required in sufficient quantity 
to prevent the temperatures of grid and plate seals 
from exceeding 225°C. Forced ventilation of com- 
partments or equipment in which the tube is lo- 
cated is always beneficial, though not necessarily 
required. 

Tube temperatures may be measured with the aid 
of "Tempilag'", a temperature-sensitive lacquer 
manufactured by the Tempil Corporation, 132 
West 22nd Street, New York II, N. Y. For satis- 
factory results, Tempilaq must be sprayed on the 
surface to be measured in a thin coat, covering as 
small an area as will serve the purpose. 


bh 
S 
oi 


oP 
E 
rl a GePERRRRhseoos a B 
6) Susceuas GoSESESeGe GETSECeGE2 GEeCEEET: ces! =aaaasiannaaannsannnnnEnNGEERNGRSS ECE 
5 SSSEETTEE Sos ceocensceceeTccet cuscecenss coersaeces Seceeuseae culeeeceenleeeenuese 
2 al tarcesestecustocecn: sosseuooss sesceg Ges Sceeebeegs ee CSs0eu UHEEEITISE 
baad 85 BERS SERRE Bea Baa HESBSERUSERae SESE ES SQ2GORTSS0F SRSeeSeeee 
M BS SaRAGTOROGOLeoe Baa Ei eae BIG DERTALOCUUNES SUAS eaeD 
i HEE HEE PEELE 
e Ssneeete SSceeerieae SESSCEUSUSEEEUSSOOGEOETIESE 
s ssiiria FEEECEEHEE saeeratastesttattasfasttaat 
5 HEH HELE HEE HHH 
z HEHE HH SEEEESCEEIEEETOGSSIIE 
0 seeeeee HE aUIEEDEI cea cesseeeest 
= FEO +H SUAEEVESEESEENIGGEEISE 
E AH SESSUUSEBEUESEESESESES 
= os @ BEE EEE H 
TARR) BR PUSRRBERLERERUS uN 
9 HE sefeeeeucesccusceuetes 
Z +H PEELE HEHEHE 


ELECTRICAL 


Filament Voltage—For optimum tube life the fila- 
ment voltage, as measured directly at the base 
pins, should be the rated value of 8.2 volts. Varia- 
tions should be kept within the range of 7.9 to 8.5 
volts. All four socket terminals should be used, 
with two placed in parallel for each filament con- 
nection. 


Plate Dissipation—Under normal operating condi- 
tions, the plate dissipation should not be allowed 
to exceed the maximum rating of 300 watts. Plate 
dissipation in excess of the maximum rating is 
permissable for short periods of time, such as dur- 
ing adjustment procedures. 


Operation—The 6C2I| may be operated with in- 
ductive or resistive loads, provided only that the 
maximum ratings are not exceeded. The ratings 
listed for pulse modulator service are for operation 
at peak plate currents of 15 amperes and pulse 
lengths up to 100 milliseconds. Further information 
on pulse operation, such as tube limitations under 
long (100 milliseconds or more) pulse conditions, 
is contained in ‘Pulse Service Notes'’ obtainable 
from Eitel-McCullough, Inc., on request. If it is 
desired to operate the 6C2I under conditions 
widely different from those given for pulse modu- 
lator service, write Eitel-McCullough, Inc., for in- 
formation and recommendations. 


Useful information about pulse circuits may be ob- 
tained from such publications as "Pulse Genera- 
tors’, volume 5 of the MIT Radiation Laboratory 
Series, published by McGraw-Hill, 1948. 
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TENTATIVE DATA 


3CXI00A5 


HIGH-MU UHF 
TRIODE 


EITEL-McCULLOUGH, INC. 
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The Eimac 3CXI00A5 is a ceramic-and-metal planar UHF triode intended to supersede any 
of the 2C39 types. It is manufactured to exacting dimensional tolerances to provide the greatest 
mechanical uniformity. Extended and critical electrical testing result in increased reliability and a 
minimum variation in electrical characteristics. Full ratings apply at altitudes up to 60,000 feet and 
it is capable of sustained, reliable operation at elevated temperatures. 


The mechanical and electrical characteristics of the 3CXIOOA5 make it a desirable tube for 
grid isolation circuits in cavity devices. It will deliver 27 watts of useful power at 500 megacycles 
and at 2900 megacycles, 9.5 watts of useful power can be realized. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Heating Time - - . . - - - : 60 Seconds 
Heater MIN. NOM. MAX. 
Voltage (see applications) - . . - - a) betes 6.0 ees, Volts 
Current (Er = 6.0 volts) - - - - - - O/S0Re 1.05 Amperes 
Amplification Factor - - - . - - z . a) Aa 100. 
Transconductance (I, = 70 Milliamperes) - - - - =e 2 51000) tee Micromhos 
Direct Interelectrode Capacitance 
ee UL ek Lee B60 xs 7.0 mmf. 
Gra - - : - - - . - - - (9592 2.15 mmf. 
es eae Co ea a. ae 0.035 mmf. 
Frequency for Maximum Ratings - - - - . - th ene, eee as 2500 Megacycles 
MECHANICAL 
Terminals: Graduated Cylindrical Surfaces 
Maximum Operating Temperatures snCTUe 
2 t 
Ceramic to Metal Seals - . - - - - - - - - - - - - - 250°C O0°C: short term ) 
Anode Core : a 2 : A 5 . é 5 esl Ws Z ! : a f 250°C ( 200°C short term 
- re overload value 
Operating Position - - - : : - - . - - - - - - - - : - - Any 
Cooling . - - . - - - : - - - - - - - - - - - : : Forced Air 
Maximum Overall Dimensions 
Length - - - - - - . - - - - - : . - - - - - 2.701 Inches Max. 
Diameter : - - - - - - - - - - = - - - : : = 1.264 Inches Max. 
Net Weight - : - . - - - - - : - 2 : = = : : - s - 2.5 Ounces 
Shipping Weight (approx.) - - - - - - - - - - - - - - : - 7.0 Ounces 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Per Tube) Power Amplifier 
Grounded-Grid 
OR OSCILLATOR (Key-down conditions) 
MAXIMUM RATINGS (Per Tube) 500: Mes "2500 Mcn.2700' Me 
MERPCATEC VOLTAGE huh Oirine (ae O28 le 1000 VOLTS MAX. DC PLATE VOLTA wet Tote ig 
DG CATHODE CURRENT - - - - - - 0.125 AMP. MAX. CHASE ae ee 
DC GRID VOLTAGE - - - - - - : —1!50 VOLTS MAX. DC GRID VOLTAGE (approx.) - - —20 —22 —9.5 Volts 
DC GRID CURRENT .- - : - - - - 0.050 AMP. MAX. 
eagbal Me rgd PEAK POSITIVE DC PLATE CURRENT - - - - 80 90 100 Milliamp. 
ID VOLTAGE - - - - - - - 30 VOLTS MAX. 
INSTANTANEOUS PEAK NEGATIVE DC GRID CURRENT (approx.) = = 30 25 15 Milliamp. 
GRID VOLTAGE - - - - - - - - —400 VOLTS MAX. 
PLATE DISSIPATION - i ; : : : ; 100 WATTS MAX. DRIVING POWER (approx.) - - - Oe 2 ee . Watts 
GRID DISSIPATION - : - : - - : 2 WATTS MAX. USEFUL OUTPUT POWER - - ~ 27 15 9.5 Watts 
PLATE MODULATED RADIO FREQUENCY » TYPICAL OPERATION (Per Tube) 
500 Mc, G ded-Grid, Carrier Conditions. 
AMPLIFIER OR OSCILLATOR Cc rounde ri arrier OnagiTions 
MAXIMUM RATINGS (Per Tube) DC PLATE VOLTAGE - - - . - - - - 600 Volts 
DC PLATE VOLTAGE - - - - - - - 600 VOLTS MAX. 
DC CATHODE CURRENT - - - - - = 0.100 AMP. MAX. DC GRID VOLTAGE (approx.) - = - = = - = —15. Volts 
DC GRID VOLTAGE  - - - - - - - —!I50 VOLTS MAX. Taye 
DCOORID CURRENT ods ts bei ine) lion, | - woes bi 1,050, AMPs MAX. DC PLATE CURRENT - -- =o - reise 65 Milliamp. 
INSTANTANEOUS PEAK POSITIVE 
GRID VOLTAGE : : - - : - 30 VOLTS MAX. DC GRID CURRENT (approx.) - - = is - - 35 Milliamp. 
INSTANTANEOUS PEAK NEGATIVE 
GRUMAVOLTAGEMN it ee 5 ROT ORF es! 90490 YOUTS! MAX. DRIVING POWER (approx.) - - - + - - 5 Watts 
PLATE DISSIPATION : - - - - - 70 WATTS MAX. 
RID DDISSIPATION > =f -  - ay 2 WATTS MAX. USEFUL CARRIER POWER OUTPUT - - - = - 16 Watts 


(Effective 12-2-58 ) Copyright 1958 by Eitel-McCullough, Inc. > Indicates change from sheet dated 6-15-57 
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APPLICATION 


MECHANICAL 


Mounting—The 3CXI00A5 may be operated in 
any position. It should be firmly held in place by 
spring-finger collets bearing on the terminal sur- 
faces. The tube should seat against the under side 
of the anode-terminal flange which is on the plane 
of reference for longitudinal dimensions. In appli- 
cations involving severe shock and vibration, the 
tube may be clamped in place by applying a suit- 
able clamping device to the anode-terminal flange. 
It is recommended that no other portion of the 
tube be subjected to clamping forces. 
Connections—The tube terminals are in the form 
of concentric cylinders of graduated diameters so 
that the 3CXIO0A5 may be conveniently used 
with coaxial tuning devices. Spring-fingered col- 
lets should be used to make contact with the 
anode, grid, cathode and heater terminals. Ade- 
quate contact area and spring pressure should be 
provided to minimize heating and to prevent er- 
ratic circuit performance at the higher frequen- 
cies. Non-contacting or intermittently-contacting 
collet fingers will cause troublesome circuit be- 
havior especially at very-high and ultra-high fre- 
quencies. Electrode contact surfaces should be 
kept clean and free of oxide coatings. 
Cooling—Sufficient cooling must be provided for 
the anode and body seals to maintain operating 
temperatures below the rated maximum values: 


Ceramic to Metal Seals 250°C (200°C short term ) 

Anode Core 250°C (30026 short term 

At sea level, with an inlet air temperature of 
20°C (68°F), 12.5 cubic feet per minute of air 
flow is required to cool the anode at 100 watts 
plate dissipation when the air cowling as illustra- 
ted is used. Operation at higher altitudes or with 
higher inlet temperatures requires increased vol- 
umes of flow to obtain equivalent cooling. A 
source of design information for such conditions 
is the article ‘Blower Selection for Forced Air- 
Cooled Tubes", by A. G. Nekut, Electronics, Au- 
gust 1950. When using the anode cowling as illus- 
trated here, it is necessary to provide additional 
facilities for seal cooling. 


It should be borne in mind that operating tem- 
perature is the sole criterion of cooling effective- 
ness, regardless of the coolant type, flow rate or 
coolant temperature, One method of measuring 
the surface temperatures is the use of temperature 
sensitive lacquer, such as ''Tempilag." This prod- 
uct can be obtained from the Tempil Corp., 132-34 
West 22nd Street, New York 11, New York. When 
temperature sensitive materials are used, ex- 
tremely thin applications must be used to avoid 
interference with the transfer of heat from the 
tube to the air stream, which would cause inaccu- 
rate indications. 


ELECTRICAL 


Heater Operation—The rated heater voltage for 
the 3CXI00A5 is 6.0 volts and the working volt- 
age should be selected from the table below. The 
heater voltage should be maintained within plus 


or minus 5% of its intended value to minimize 
variations in circuit performance and to obtain 
maximum tube life. 


At frequencies above approximately 1000 meg- 
acycles, transit time effects begin to influence 
the cathode temperature. The amount of driving 
power diverted to heating the cathode by back- 
bombardment will depend upon the frequency, 
the plate current and driving power being sup- 
plied to the tube. If the conditions of operation 
result in appreciable cathode back-heating, it may 
be necessary to start dynamic tube operation at 
normal heater voltage followed by a reduction of 
heater voltage to the proper value. The following 
table is intended as a general guide in this respect. 


Mc E; (volts) 
Up to 1000 6.0 
1000 to 2000 5.5 
2000 and above 5.0 


The heater must not be operated at less than 
4.5 volts in any case. 


Cathode Operation—The oxide-coated unipoten- 
tial cathode in the 3CXI00A5 must be protected 
against excessively high emission currents. For all 
types of operation the maximum rated dc current 
is 125 milliamperes. The cathode and one side of 
the heater are connected together internally. 

It is recommended that rated heater voltage 
be applied for a minimum of 30 seconds before 
other operating voltages are applied. Tube per- 
formance will become stabilized 60 seconds after 
the heater voltage is applied. 

Control Grid Operation—Grid dissipation must 
not exceed the rated maximum 2.0 watts grid dis- 
sipation power. 

At operating frequencies near 500 megacycles, 
the driving power necessary for maximum output 
is in the order of 6 watts and as the operating 
frequency is increased the driving power require- 
ments increase. Most of this increased driving 
power is absorbed in circuit losses other than grid 
dissipation, however, so that the grid dissipation 
will increase very little. 

The maximum rated de grid voltage is —150 
volts and the grid may be driven to a maximum of 
30 peak volts positive or to —400 peak volts 
negative. 

The grid bias required by various 3CXI00A5 
tubes may vary between limits approximately 
50% above and below the center value, and 
means should be provided in the equipment to 
accommodate such variation. 

Plate Operation—The maximum rated plate dissi- 
pation power is 100 watts. In plate modulated 
applications, the carrier plate dissipation power 
must be limited to 70 watts to avoid exceeding 
the plate dissipation rating with 100% sine wave 
modulation. 

Special Applications—lIf it is desired to operate 
this tube under conditions widely different from 
those given here, write to Eitel-McCullough, Inc., 
San Bruno, California for information and recom- 
mendations. 
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NOTES: 


1. The total indicated runout of the anode contact surface 
and the grid contact surface with respect to the cathode 


» contact surface shall not exceed .020. 


2.The total indicated runout of the cathode contact sur- 
face with respect to the heater contact surface shall not ex- 
ceed .012. 
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or as a linear amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated-Tungsten 
Voltage - - 
Current - - 

Amplification Factor - - 

Interelectrode Capacitances: 
Grid-Filament - 
Grid-Plate - - 
Plate-Filament - 

Frequency for Maximum Ratings 


MECHANICAL 
Base - - - 
Recommended Socket - - 
Operating Position ~ 


The Eimac 3CX10,000A3 is a ceramic and metal power triode in- 
tended primarily for use as a power oscillator in industrial-heating 
applications. It is also useful as a grounded-grid FM amplifier, as 
a conventional plate-modulated amplifier at broadcast frequencies, 


TENTATIVE DATA 


- passe volts 
- 100 amperes 
- 20 


3(X10,000A3 


MEDIUM-MU 
POWER TRIODE 


60 uuf 
40 uuf 
2; OF UE 
110 Mc 


Coaxial 


= aid = Ns Eimac SK-1300 
= = Vertical, base up or down 


Cooling - - - - - - = Forced air 
Maximum Operating Temperatures: 
Anode Core ~ ~ ~ ~ - 250°C 
Ceramic-to-Metal Seals ~ - - ~ 250°C 
Maximum Dimensions: 
Height - - - - - - 8.5 inches 
Diameter - - - - - - 7.0inches 
Net Weight - =! = - - - - 12 pounds 
R-F INDUSTRIAL OSCILLATOR TYPICAL OPERATION 
CLASS-C 
D-C Plate Voltage 6000 7000 volts 
MAXIMUM RATINGS D-C Grid Voltage -575 -670 volts 
D-C PLATE VOLTAGE 7000 MAX. VOLTS D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 4.0 MAX, AMPS D-C Grid Current 610 670 ma 
PLATE DISSIPATION 10 MAX. KW Plate Input Power 24 28 kw 
GRID DISSIPATION 250 MAX, WATTS Plate Output Power 18.9 22.4 kw 
a nl el oe eae i a AS le a hla cs Le Bae is ctl Rl cl lial EL 
R-F POWER AMPLIFIER TYPICAL OPERATION 
GROUNDED-GRID, CLASS-C 
D-C Plate Voltage 6000 7000 volts 
MAXIMUM RATINGS D-C Grid Voltage -535 -625 volts 
D-C PLATE VOLTAGE 7000 MAX, VOLTS D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 4.0 MAX, AMPS D-C Grid Current 545 530 ma 
PLATE DISSIPATION 10 MAX, KW Driving Power 3700 4100 watts 
GRID DISSIPATION 250 MAX. WATTS Plate Output Power 20.5 24.5 kw 


(Effective 10-15-60) Copyright 1960 by Eitel-McCullough. Inc. 


— det 3CX10,000A3 


R-F POWER AMPLIFIER TYPICAL OPERATION 
PLATE-MODULATED, CLASS-C 


D-C Plate Voltage 4000 £5000 volts 
MAXIMUM RATINGS D-C Grid Voltage -480 -600 volts 
D-C PLATE VOLTAGE 5500 MAX, VOLTS D-C Plate Current 320 3.0 amps 
D-C PLATE CURRENT 3.0 MAX, AMPS D-C Grid Current 660 550 ma 
PLATE DISSIPATION 6.5 MAX, KW Driving Power 530 515 watts 
GRID DISSIPATION 250 MAX, WATTS Plate Output Power SLars 12.4 kw 
R-F LINEAR AMPLIFIER TYPICAL OPERATION 
GROUNDED-GRID, CLASS-AB2 

D-C Plate Voltage 6000 7000 volts 
MAXIMUM RATINGS Zero-Sig Grid Voltage* -270 -325 volts 
D-C PLATE VOLTAGE 7000 MAX, VOLTS Max-Sig D-C Plate Current 4.0 4.0 amps 
D-C PLATE CURRENT 4.0 MAX, AMPS Max-Sig D-C Grid Current 300 250 ma 
PLATE DISSIPATION 10 MAX, KW Driving Power 1900 2050 watts 
GRID DISSIPATION 250 MAX. WATTS Plate Output Power 18 20 kw 


*Adjust to give 500 milliamperes zero-signal d-c plate current. 


APPLICATION 


» Cooling - The maximum temperature rating for the external surfaces of the 3CX10, 000A3 is 
250°C. Sufficient forced-air cooling must be provided to keep the temperature of the 
anode core and the temperature of the ceramic-metal seals below 250°C. Tube lifeis usu- 
ally prolonged if these areas are maintained at temperatures below this maximum rating. 
Minimum air-flow requirements to maintain anode-core and sealtemperatures below 225°C 
with an inlet-air temperature of 50°C are tabulated below. 


Plate** Pressure Pressure 
Dissipation | Air Flow | Drop (Inches | Air Flow | Drop (Inches 
(Watts) (CFM) of Water) (CFM) of Water) 


4000 
6000 
8000 


70 102 
152 220 
270 392 
10,000 423 615 
**Since the power dissipated by the filament is about 750 watts and 
since grid dissipation can, under some circumstances, represent an- 
other 250 watts, allowance has been made in preparing this tabulation 
for an additional 1000 watts dissipation. 


Filament Operation - The rated filament voltage for the 3CX10,000A3 is 7.5 volts. Fila- 
ment voltage, as measured at the socket, should be maintained at this value to obtain 
maximum tube life. In no case should it be allowed to deviate from the rated value by 
more than five percent. @ 


Special Applications - If it is desired to operate this tube under conditions widely differ- 
ent from those given here, write to the Application Engineering Department, Eitel-McCul- 
lough, Inc., 301 Industrial Way, San Carlos, California, for information and recommen- 
dations. 

» Indicates change from sheet dated 8-15-60) 
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The Eimac 3W5000A3 is a water-cooled, medium-mu transmitting triode with a 
maximum plate dissipation rating of 5000 watts. Relatively high power-output as an 
oscillator, amplifier or modulator may be obtained from this tube at low plate voltages. 
A single tube will deliver a radio frequency output of 7500 watts at 4000 volts at 
frequencies up to 110 Mc. 


The tube has a rugged, low-inductance cylindrical filament-stem structure, which 
readily becomes a part of a linear filament-tank circuit for VHF operation. The grid 
provides thorough shielding between the input and output circuits for grounded-grid 
applications and is conveniently terminated in a ring between the plate and filament 
terminals. 


NOTE: THE 3W5000A3 IS A WATER-COOLED VERSION OF THE AIR- 
COOLED 3X2500A3. 


The plate dissipation of the 3W5000A3 is 5000 watts. Other ratings are the same 
as for the 3X2500A3 tube type. 


The 3W5000A3 should be used where water cooling is preferred and for indus- 
tial applications or installations where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage” - - - - - - - - - - - - =D volts 
UCEONE Cre ei la ei a Vee ues | cs -  - = = = + 5I amperes 
Amplification Factor (Average) - - - - - - = - - - “ > 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - . - - - - - 20 ppt 
Grid-Filament - - - . - . . - - . - - 36 ppt 
Plate-Filament - - - -— - - : a ee ee 1.2 ppt 
Transconductance (i,=830 ma., E,=3000v.) - - - - - - - 20,000 umhos 
Frequency for Maximum Ratings - - - . - - - - - - - 75 Me. 
MECHANICAL 
Base - - - - - - - = - - - - - - - = : 
Mounting - - - - - - - = 2 = = a = P < : 
Maximum Overall Dimensions: 
Length - - - - - - = : = = = = s - - 
Diameter - - - - - - = = a = eS ps ¥ : = 
Net Weight - - - - - - - = + = - ee 7 2 e 
Shipping Weight (Average) - - - - “ : - ss 9 Ee 5 F 5 


Cooling - - - - - - - - = = E . a : s ‘ 


The water-cooled anode requires one gallon of cooling water per minute for 


across the anode is negligible compared to the drop in the associated piping. 


3WS000R3 


MEDIUM MU TRIODE 


see drawing 


- Vertical, base down or up 


12.56 inches 
- 3.63 inches 


- 3.5 pounds 


- 15 pounds 
Water and Forced Air 


the rated plate dissipation 
of 5 kilowatts. The outlet water temperature must not exceed a maximum of 70°C. under any conditions. 
The inlet water pressure must not exceed a maximum of 60 pounds per square inch. The pressure drop 


The grid-terminal contact surface and adjacent glass must be cooled by forced air. The quantity, velocity 
and direction must be adjusted to limit the maximum seal temperature to 150°C. 
The filament stem structure also requires forced-air cooling. A minimum of 6 cubic feet per minute must 
be directed into the space between the inner and outer filament contacting surfaces. 
Air and water flow must be started before filament power is applied and maintained for at least five 


minutes after the filament power has been removed. 


RADIO FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR D-C Plate Voltage - - 
(Conventional Neutralized Amplifier—Frequencies below 75 Mc.) D-¢ ea wee - - 
x ee i < = 
Class-C FM or Telegraphy (Key-down conditions, per tube) ne a Makide i . 
MAXIMUM RATINGS Peak R-F Grid Input Voltage 
Driving Power (approx.) = - 
D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS rid “Dighsstionie : ; 
D-C PLATE CURRENT- - - - 2.5 MAX. AMPS Plate Power Input -  - 
PLATE DISSIPATION - - -  - 5000 MAX. WATTS Plate Dissipation avs ¥ 
Plate Power Output - - 

GRID DISSIPATION* - - - - 150 MAX. WATTS xe eeln pplication noter. 


(Effective 10-21-59) Copyright 1959 by Eitel-McCullough, Inc. 


4000 
Hap 
—300 
245 
580 
142 
68 
10,000 
2500 
7500 


5000 
2.5 


TYPICAL OPERATION (Frequencies below 75 Mc., per tube) 


6000 


Volts 
Amps 
Volts 
Ma. 
Volts 
Watts 
Watts 
Watts 
Watts 
Watts 


> Indicates change from sheet dated 8-23-53 


ant hart 3W5000A3 


RADIO FREQUENCY POWER AMPLIFIER 
Grounded-Grid Circuit 
Class-C FM Telephony 


MAXIMUM RATINGS (Frequencies between 85 and 110 Mc.) 

D-C PLATE VOLTAGE - - - - 4000 MAX. VOLTS 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS 
D-C GRID CURRENT* - - - 200 MAX. MA. 
PLATE DISSIPATION” - - - - 5000 MAX. WATTS 
GRID DISSIPATION* - = - - 150 MAX. WATTS 


*See application notes. 


PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER 


(Conventional Neutralized Amplifier—Frequencies below 75 Mc.) 
Class-C Telephony (Carrier conditions, per tube) 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 
D-C PLATE CURRENT - - - - 
PLATE DISSIPATION - . - - 3350 MAX. WATTS 
GRID DISSIPATION - - - - 150 MAX. WATTS 


TYPICAL OPERATIONS (Frequencies below 75 Mc., per tube) 


5000 MAX. VOLTS 
2.0 MAX. AMPS 


D-C Plate Voltage - - - 4000 4500 5000 Volts 
D-C Plate Current - - - 1.67 1.55 1.45 Amps 
Total Bias Voltage - - - —450  —500  —550 Volts 
Fixed Bias Voltage - - - —230 —325 -—4I0 Volts 
Grid Resistor - - - - 1500 1500 1400 Ohms 
D-C Grid Current - - - 150 120 100 Ma. 

Peak R-F Grid Input Voltage 680 720 760 Volts 
Driving Power ep pron) - 102 86 76 Watts 
Grid Dissipation - - 35 26 21 Watts 
Plate Power Input - - - 6670 6970 7250 Watts 
Plate Dissipation - - - 1670 1670 1670 Watts 
Plate Power Output - - 5000 5300 5580 Watts 


AUDIO FREQUENCY POWER AMPLIFIER 

AND MODULATOR 

Class B (Sinusoidal wave, two tubes unless otherwise specified) 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 

MAX.-SIGNAL D-C PLATE CURRENT, 
PER TUBE - = - - 2.5 MAX. AMPS 

PLATE DISSIPATION, PER TUBE - - 5000 MAX. WATTS 

TYPICAL OPERATION CLASS AB, (Two tubes) 


D-C Plate Voltage - - - 4000 5000 6000 Volts 
D-C Grid Voltage (approx.)* - —I50 —I90 —240 Volts 
Zero-Signal D-C Plate Current 0.6 0.5 0.4 Amps 
Max-Signal D-C Plate Current 4.0 3.2 3.0 Amps 
Effective Load, Plate to Plate 2200 3600 4650 Ohms 
Peak A-F Grid Input Voltage 


6000 MAX. VOLTS 


(per tube) - - - 340 360 390 Volts 
Max.-Signal Peak Baring 

Power - - 340 230 225 Watts 
Max.-Signal Nominal Davin 

Power (approx.) es 170 115 113 Watts 
Max.-Signal Plate Power Output 11,000 11,000 13,000 Watts 


*Adjust to give stated zero-signal plate current. 
TYPICAL OPERATION CLASS AB, (Two tubes) 


(Modulator service for 4000 and 5000 volt operation, to modulate one or 
two tubes, as shown under ''Plate Modulated Radio Frequency Amplifier.'') 


D-C Plate Voltage - 4000 5000 4000 5000 Volts 
D-C Grid Voltage 

(approx.)*  - - - —I55 —200 —I45 —190 Volts 
Zero-Signal D-C 

Plate Current - - 0.4 0.4 0.6 0.5 Amps 
Max.-Signal D-C Plate 

Current - - 1.35 1.13 2.70 2.26 Amps 
Effective Load, Plate 

to Plate - - - 6600 10,000 3300 5000 Ohms 
Peak A-F Grid incur 

Voltage (per tube) - 240 275 285 310 Volts 
Max.-Signal Peak 

Driving Power - - 42 40 134 118 Watts 
Max.-Signal Nominal 

Driving Power Oe 

prox.) - - 21 20 67 59 Watts 
Max.-Signal Plate 

Power Output - - 3700 4000 7400 8000 Watts 
Will Modulate R. F. 

Final Input of - - 6670 7250 13,340 14,500 Watts 


*Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION (110 Mc., per tube) 


D-C Plate Voltage - - - - 3700 4000 Volts 

D-C Grid Voltage - - - - —450  —500 Volts 

D-C Plate Current - - . - 1.8 1.85 Amps 

D-C Grid Current - - - - 190 190 Ma. 

Driving Power (approx.) - - - 1600 1900 Watts 

Useful Power Output - & - 6850 7500 Watts 
APPLICATION 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 
7.1 to 7.9 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Op- 
eration”, except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage—The plate supply voltage for the 
3W5000A3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Op- 
eration” for the power output desired. 

In Class-C FM or Telegraphy service, a 0.1 henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high voltage plate supply capacitor to offer protec- 
tion from transients and surges. In plate modulated 
service, where a plate modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3W5000A3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following 
expression: 


Pg=€emp 1c 
where P.=Grid dissipation, 
€cmp= Peak positive grid voltage, and 
].=D-C grid current 


€empmay be measured by means of a suitable peak volt- 
meter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used (one is shown 
in “Vacuum Tube Ratings”, Eimac News, January 
1945. This article is available, in reprint form on 
request). 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid 
dissipation does not exceed the maximum rating under 
any condition of loading. 


In VHF operation, particularly above 75 Mc., the d-c 
grid current must not exceed 200 ma. under any con- 
ditions of plate loading. With lightly loaded conditions 
the grid driving-power should be reduced so that the 
grid current does not exceed one-tenth of the plate 
curent. 


3W5000A3 —— 


DIMENSION DATA 
NOM. MIN. [ MAX. 
3.234 3.266 
| 3.625 
1.062 1.187 
=i 4.000 4.500 
7.562 | 8.062 
WATER LINES 3.250 3.750 
ER COPPER TLEING 3.625 3.875 
WITH 7 _S.AE. FLARE 3.937 4.187 
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WATER INPUT 
COOLER DOWN 


12000 


POWER OUTPUT-WATTS 


“ANODE COOLER 


»=5000 VOLT 
tH Heimac, 3wsdooa3 


LEGEND 
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EIA TO TYPICA\ 
LASS C OPERATING CON- 
DITION ON FIRST PAGE 


FILAMENT 
(SEE NOTE 2) 


NOTES: 

I. 040" XIMUM_RUNOUT iad 
CONTACT SURFACE WIT PECT 
TO AXIS DETERMINED BY ANODE 
AND OUTER FILAMENT CONTACT 
SURFACE. 


2. 025" MAXIMUM RUNOUT OF INNER 
FILAMENT CONTACT SURFACE WITH 


RESPECT TO OUTER FILAMENT 
CONTACT SURFACE. 


3. DIMENSIONS IN INCHES, 


4000 6000 8000 000 = 12000 7 


POWER OUTPUT-—WAT TS 


»=6000 VOLTS 
++ 


ae 
Ed 
> 
oO 
< 
a 
3 
8 
8 
iS 

Be 


LEGEND 


cls 
a 
GORGE 
cit 


NTICAL TO TYPICAL 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 
4000 6000 8000 10000 2000 the typical Class C operating conditions shown on the first page 
Sofa Asia latalal i under 4000, 5000 and 6000 volts respectively. 


> Indicates change from sheet dated 8-23-53 
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The Eimac 3W5000F3 is a water-cooled, medium-mu power triode intended for 
amplifier, oscillator or modulator service. It has a maximum plate dissipation rating of 
5000 watts and is capable of high output at relatively low plate voltages. A single 
3W5000F3 will deliver a radio frequency plate power-output of 7500 watts at a plate 
voltage of 4000 volts. 


The tube is equipped with flexible filament and grid leads which simplifies socket- 
ing and equipment design for industrial and communication frequencies below 30 Mc. 

NOTE: The 3W5000F3 is a water-cooled version of the air-cooled 3X2500F3. 

The 3W5000F3 should be used where water cooling is preferred and for industrial 
applications or installations where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage’ - - - - - . . - - - - - 7.5 volts 
Current - - - - - - - - . - - - 51 amperes 
Maximum allowable starting current - - - - - = - 100 amperes 
Amplification Factor (Average) - - . - - - - - - 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - - 21 uuf 
Grid-Filament - - - . - - - - - - - 36 uuf 
Plate-Filament - = - - - - = = - - - \|-7: uuf 
Transconductance (In—830 ma, Enp=3000v)~ - - - - - - - 20,000 umhos 
Frequency for Maximum Ratings - - - - . - - - . 30 mc 
MECHANICAL 
Base - . - - - - - - - - - . - see drawing 
Mounting - - - - - - - - - - - Vertical base down or up 


Maximum Over-All Dimensions: 


Length (Does not include filament connectors) - - : - 12.56 inches 
Diameter - - - - - - - . - - - : 3.63 inches 
Net Weight - - - - - - - - . - se am 4.8 pounds 
Shipping Weight (Average! - - - - - - - - - - 15 pounds 
Cooling - 2 - - . - - - - - . - Water and forced air 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 


OR OSCILLATOR OC! PistetVeltage she 


(Frequencies below 30 Mc.) D-C Plate Current - - 
Class-C FM or Telegraphy D-C Grid Voltage - - 


, D-C Grid Current - & 
2 ditions, tub 
(Key-down conditions, per tube) Peak R-F Grid Input Voltage 


MAXIMUM RATINGS Driving Power (approx.) 


D-C PLATE VOLTAGE - - . - 6000 MAX. VOLTS Grid Dissipation - - 
D-C PLATE CURRENT - - - - 2.5 MAX. AMPS Plate Power Input - . 
PLATE DISSIPATION . - - - 5000 MAX. WATTS Plate Dissipation - - 
GRID DISSIPATION - - - - 150 MAX. WATTS Plate Power Output - 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
AMPLIFIER (Frequencies below 30 Mc., per tube) 

DC Plate Voltage - - 
(Frequencies below 30 Mc.) D-C Plate Current - - 
Class-C Telephony Total Bias Voltage - . 
(Carrier conditions, per tube) Fixed Bias Voltage - i 

Le Grid Resistor - - - 

MAXIMUM RATINGS Dee cere fy i 

ea rid Input Voltage 
D-C PLATE VOLTAGE - = - 5000 MAX. VOLTS Driving Power (approx.) 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS Grid Dissipation - - 
PURTERDISSIPRUIONS Cad ts 2 tke 3350" MAX. WATIS® -« “ercreerower aaPMts sn > 


Plate Dissipation - 
GRID DISSIPATION - - - - 150 MAX. WATTS Plate Power Output . 


(Effective 10-21-59) Copyright 1959 by Eitel-McCullough, Inc. 


(Frequencies below 30 Mc., per tube) 
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180 


3W5000F3 


MEDIUM MU-TRIODE 


_— batt 3W5000F3 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 
Class B (Sinusoidal wave, two tubes unless otherwise specified) 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - 

MAX-SIGNAL D-C PLATE 
CURRENT, PER TUBE - - - 2.5 MAX. AMPS 


PLATE DISSIPATION, PER TUBE . - 5000 MAX. WATTS 


- 6000 MAX. VOLTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - 4000 5000 6000 volts 
D-C Grid Voltage’ - - - —I150 —190 —240 volts 
Zero-Signal D-C Plate Current - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current 4.0 3.2 3.0 amps 


Effective Load, Plate to Plate - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage 


(per tube)* - - - 340 360 390 volts 
Max-Signal Peak Driving Power* 340 230 225 watts 
Max-Signal Nominal Driving 

Power* - - - - 170 115 113 watts 


Max-Signal Plate Output Power 11,000 11,000 13,000 watts 
*Approximate values. 


1Adjust to give listed zero-signal plate current. 


TYPICAL OPERATION CLASS AB: (Two Tubes) 

Modulator service for 4000 and 5000 volt operation, to modulate one or 
two tubes, as shown under ''Plate Modulated Radio Frequency Ampli- 
fier'' (Page 1) 


D-C Plate Voltage - 4000 5000 4000 5000 volts 
D-C Grid Voltage 

( approx.) * - - —1I55 —200 —145 —190 volts 
Zero-Signal D-C Plate 

Current - - - 0.4 0.4 0.6 0.5 amps 
Max-Signal D-C Plate 

Current - - - 1.35 1.13 2.70 2.26 amps 
Effective Load, Plate 

to Plate - > = 6600 10,000 3300 5000 ohms 
Peak A-F Grid Input 

Voltage (per tube) 240 275 285 310 volts 
Max-Signal Peak 

Driving Power - 42 40 134 118 watts 
Max-Signal Nominal Driving 

Power (approx.) — - 21 20 67 59 watts 
Max-Signal Plate — 

Power Output - 3700 4000 7400 8000 watts 
Will Modulate one Tube 

R-F Final Input of - 6670 7250 watts 
Will Modulate two tubes 

R-F Final Input of - 13,340 14,500 watts 


*Adjust to give stated zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION," POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATON AND RECOMMENDATIONS 


APPLICATION 


Cooling—The water-cooled anode requires one gallon 
of cooling water per minute for the rated plate dissipa- 
tion of 5 kilowatts. The outlet water temperature must 
not exceed a maximum of 70° C under any conditions. 
The inlet water pressure must not exceed a maximum 
of 60 pounds per square inch. The pressure drop across 
the anode is negligible compared to the drop in the 
associated piping. 


The grid-terminal contact surface and adjacent glass 
must be cooled by forced air. The quantity, velocity and 
direction must be adjusted to limit the maximum seal 
temperature to 150° C. 


The filament stem structure also requires forced-air 
cooling. A minimum of 6 cubic feet per minute must 
be directed into the space between the inner and outer 
filament contacting surfaces. 


Air and water flow must be started before filament 
power is applied and maintained for at least five min- 
utes after the filament power has been removed. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage — The plate supply voltage for the 
3W5000F3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Oper- 
ation” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1 henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high voltage plate supply capacitor to offer pro- 
tection from transients and surges. In plate modulated 
service, where a plate modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3W5000F3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression 
Po ero le 

where P,=Grid dissipation, 

€cmp = Peak positive grid voltage, and 

I,=D-C grid current 


€.mp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 


3W5000F3 —— 


DIMENSION DATA 
[| MIN. | MAX. | 
| 3.234 | 3266 | 
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WATER LINES 
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| 4.000 | 4500 _| 
7 
8 
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375 | 437 
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| 812 | 
| 82 | 937 | 
| 859 | 


WATER INPUT 
COOLER DOWN 


%) 
i 
=z 
! 
a 
Wi 
= 
° 
a 
© 
= 
= 
« 
a 
9 


4000 6000 8000 10000 12000 14000 


POWER OUTPUT-—WATTS 


3° 
° 


GRID LEAD 


pence TO TYPICA 
LASS C OPERATING CON: 
DITION ON FIRST PAGE. 
TT 


GRID DRIVING POWER-WAT TS 


GRID TERMINAL 


4000 6000 8000 10000 2000 ? 


POWER OUTPUT-WAT TS 


FILAMENT LEADS 


FILAMENT TERMINAL 
ALL DIMENSIONS FATT 


IN INCHES 


SanLae 
RB =2500w 1 | 
oe 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 

in watts is indicated by Pp. Points A, B, and C are identical to 
POWER OUTPUT-WATTS. the typical Class C operating conditions shown on the first page 
under 4000, 5000 and 6000 volts respectively. 


100 


GRID DRIVING POWER-WATTS 
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> Indicates change from sheet dated 8-26-58. 
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EITEL-McCULLOUGH, INC. 3X2500A3 
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MEDIUM MU TRIODE 


The Eimac 3X2500A3 is a medium-mu, forced-air-cooled, external-anode trans- 
mitting triode with a maximum plate-dissipation rating of 2500 watts. Relatively high 
power output as an amplifier, oscillator or modulator may be obtained from this tube 
at low plate voltages. A single tube will deliver a radio-frequency output of 7500 
watts at 4000 plate volts at frequencies up to 110 Mc., as well as at lower frequencies. 

The tube has a rugged, low-inductance cylindrical filament-stem structure, which 
readily becomes part of a linear filament tank circuit for V.H.F. operation. The grid 
provides thorough shielding between the input and output circuits for grounded-grid 
applications and is conveniently terminated in a ring between the plate and filament 
terminals. The 3X2500A3 may be installed or removed without the aid of tools. 


The approved Federal Communications Commission rating for the 3X2500A3 is 
5000 watts of carrier power when used as a plate-modulated amplifier and 1250 watts 
of carrier power when used as a grid-modulated or linear amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - : - : - : 7.5 volts 
Current - - - . - : - ° - - 49 54 amperes 
Amplification Factor - - - . : - - - - 19 26 
Direct Interelectrode Capacitances 
Grid-Plate - - - - - - - : - 168 23.2 uuf 
Grid-Filament - - : - - - - ee. Te 40.2 uuf 
Plate-Filament - - - - - - - - 0.6 1.2 uuf 
Transconductance (l,—830 ma., E,=3000 v.) - : - = 20,000 umhos 
Highest Frequency for Maximum Ratings - - - - - 75 mec 
MECHANICA 
Base - - - - - - - - . - - - - - - - - - - - - - see drawing 
Mounting - - - - - . - - - : - . - - - - - . Vertical, base down or up 
Cooling - - - - - - - . : - - - . - - . - . - - - Forced air 
Maximum Anode Cooler Core and Seal Temperatures = - - : - - - - - - : - A ilie (e 
Maximum Over-All Dimensions: 
Length . - . : - - . . . - . - - - - - : - - 8.6 inches 
Diameter - - . - : - - - - . - - - - - - - - - 4.16 inches 
Net Weight - - - - - - - - - - - - - - - - ~ - - - 6.25 pounds 
Shipping Weight (Average) - - - - . : - - - - . - - - - - - 17 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 75 Mc. per tube) 
D-C Plate Voltage - - . - - - 4000 5000 6000 volts 
OR OSCILLATOR D-C Plate pat ieee - - - - - - 2.5 2.5 2.08 amps 
(Conventional Neutralized Amplifier—Frequencies below 75Mc.) D-C Grid Voltage - - - - - - —300 —450 —500 volts 
Class-C FM or Telegraphy (Key-down conditions, per tube) D2GeGridiy Curent ames ne 245 265 180 ma 
MAXIMUM RATINGS Peak R-F Grid Input Voltage* - + - - 580 750 765 volts 


- 142 197 136 watts 
- 68 78 46 watts 

: 12,500 12,500 watts 
- 2500 2500 2500 watts 
- 7500 10,000 10,000 watts 


- 6000 MAX. VOLTS Driving¢)Power Sige eak me) ens 
- 2.5 MAX. AMPS Grid Dissipation* : 
2500 MAX. WATTS Plate Power Input - 
- 150 MAX. °C Plate Dissipation - 
150 MAX. WATTS Plate Power Output - 


D-C PLATE VOLTAGE - - - 
D-C PLATE CURRENT - - - 
PLATE DISSIPATION - : - - 
PLATE COOLER CORE TEMPERATURE 
GRID DISSIPATION - - - - 


De See 
eb? eo ian 
Pt oe Ge, en 
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RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (110 Mc., per tube) 
Grounded-Grid Circuit D-Ce Plate: Volfages 9 (=) ene ner ts os 1s 3700 4000 volts 
Class-C FM Telephony D-C Grid Voltage - - - - - - - —450 —500 volts 
MAXIMUM RATINGS (Frequencies between 85 and 110 Mc.) 
D-C PLATE VOLTAGE Bee eget ue tS Moe AO MAXA VOLTS An Reet eee eee come et ea Die 1.8 1.85 amps 
BERAE comer © >: 2: GBMAK AMIE Dio xd Cuma = + 2 + = + = Mm 
PLATES DISSIPATION =D me esa = = PEDO LATE WATS ND Boe Ene eee ik tke ete: 
PLATE COOLER CORE TEMPERATURE - - - 150 MAX. °C nia seis a 1600, » 1900 .walta 
GRID DISSIPATION = - - = - - - 150 MAX. WATTS Useful Power Output - - - + - - - 6850 7500 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 75 Mc., per tube) 

D-C Plate Voltage - - 4000 4500 5000 volts 
AMPLIFIER D-C Plate Current - - 1.67 1.47 1.25 amps 


(Conventional Neutralized Amplifier—Frequencies below 75 Mc.) we eat) HL Ee ; 


Class-C Telephony (Carrier conditions, per tube) Peak R-F Grid Input Voltage* 
MAXIMUM RATINGS Driving Power* - - - 
D-C PLATE VOLTAGE - - - - - 5000 MAX. VOLTS Grid Dissipation* 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS Plate Power Input 
PLATE DISSIPATION - - - - - 1670 MAX. WATTS Plate Dissipation 
PLATE COOLER CORE TEMPERATURE - 150 MAX. ° C Plate Power Output 
GRID DISSIPATION” - - : - - 150 MAX. WATTS 


—450 —500 —550 volts 
180 140 150 ma 
685 715 760 volts 
125 100 115 watts 
43 30 32 watts 

6670 6615 6250 watts 

1670 1315 950 watts 

5000 5300 5300 watts 
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*Approximate values. 


(Effective 11-13-58) Copyright, 1958 by Eitel-McCullough, Inc. > Indicates change from sheet dated 12-20-57 


— hath 3X2500A3 


AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS 
D-C PLATE CURRENT - = - - 2.5 MAX. AMPS 
PLATE DISSIPATION A = 2 - 2500 MAX. WATTS 
GRID DISSIPATION - : : - 150 MAX. WATTS 


TYPICAL OPERATION eee wave, two tubes unless noted) 


D-C Plate Voltage - : - - 4000 5000 6000 volts 
D-C Grid Voltage! - - - - —150 —190 —240 volts 
Zero-Signal D-C Plate Curent : - - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current - - 4.0 3.2 3.0 amps 


Effective Load, Plate to Plate Cae i 
Peak A-F Grid Input Voltage (per tube)* 
Max-Signal Peak Driving Power* -  - 
Max-Signal Nominal Driving Power*  - 
Max-Signal Plate Output Power - 
“Approximate values. 

1Adjust to give listed zero-signal plate current. 


2200 3600 4650 ohms 
340 360 390 volts 
340 230 225 watts 
170 115 113 watts 

11,000 11,000 13,000 watts 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION". POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling—Forced - air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 150° C. Al- 
though the air requirements stated below are sufficient 
to maintain rated tube temperatures under many con- 
ditions, air in excess of the amounts shown will usually 
result in longer tube life. At ambient temperatures 
higher than 40° C, at high altitudes, and at operating 
frequencies above 75 megacycles, additional air flow 
must be provided. In all cases, tube temperatures are 
the criteria which govern air requirements. Surface 
temperatures may be measured conveniently with the 
aid of temperature-sensitive paints. 


The minimum air-flow requirement for the anode 
cooler at the maximum rated plate dissipation of 2500 
watts and with an inlet-air temperature of 20° C is 
125 CFM. At sea level the pressure drop across the 
cooler for this air flow is 2.3 inches. 


Under the same conditions, a minimum air-flow 
rate of 6 CFM directed into the filament-stem structure 
between the inner and outer filament terminals is re- 
quired to maintain the base seals at 150° C. 

Simultaneous removal of all power and air (as in 
the case of a power failure) will not ordinarily injure 
the tube, but it is not recommended as a standard 
operating practice. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Op- 
eration”, except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage—tThe plate-supply voltage for the 
3X2500A3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Op- 
eration” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1—henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high-voltage plate-supply capacitor to offer protec- 
tion from transients and surges. In plate-modulated 
service, where a plate-modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3X2500A3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression: 


Po Ccmple 
where: P,—Grid dissipation, 
Cong Pat positive grid voltage, and 
I,=D-C grid current. 


€.mp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating under 
any condition of loading. 


In VHF operation, particularly above 75 Mc., the d-c 
grid current must not exceed 200 ma. under any con- 
ditions of plate loading. With lightly loaded condi- 
tions the grid driving power should be reduced so that 
the grid current does not exceed one-tenth of the plate 
current. 
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TYPICAL TUBE CONNECTORS AND STEM COOLING 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 
the typical Class C operating conditions shown on the first page 
under 4000, 5000 and 6000 volts respectively. 
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3X2500F3 


EITEL@MUrrS UGH, INC. 


SAN BRUNO, CALIFORNIA 


MEDIUM MU TRIODE 


® 


The Eimac 3X2500F3 is a medium-mu, forced-air cooled, external-anode power 
triode intended for amplifier, oscillator and modulator service. It has a maximum plate 
dissipation rating of 2500 watts and is capable of high output at relatively low plate 
voltages. A single 3X2500F3 will deliver a radio frequency plate power-output of 7500 
watts at a plate voltage of 4000 volts. 


The tube is equipped with flexible filament and grid leads which simplifies socketing 
and equipment design for industrial and communication frequencies below 30 Mc. 


The approved Federal Communications Commission rating for the 3X2500F3 as a | a 
plate modulated amplifier is 5000 watts of carrier power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage es htt i) Sh oe ep) ck Pa Emme a ype = Me hinge 725, volts 
Current - - - - - - - - = = 2 _ : r; z 51 amperes 3X2500F3 
Amplification Factor (Average) - -~ - 2 5° 8 Loge ee NE 5 92 : : 20 oon 


“WADE mW USA 


Direct Interelectrode Capacitances (Average) EITEL-meCULLOUGH, ING, 


riate ts eh nd hes wn We SOME cc fa IR NEO pid : 4 
ere to i te PEE te | RR ES WCE Oe jiufd ’ 
Plate-Filament = - - - - - - - - . - - - - - = 1:2 pptd “tit 
Transconductance (ib = 830 ma., Eb = 3000 vv.) - - - - - - - - - 20,000 umhos 
Frequency for Maximum Ratings - - . - - : - - - . . - - - 30 Mc 
MECHANICAL 
@ Tecra fy # ate gece lieete a col, Women et er Rt Se MCC. 2 oA ee a See Drawing 


Mounting” - - - - - . . - . - - - . . - Vertical, base down or up 
Maximum Overall Dimensions: 


Length (does not include filament connectors) - - - - - - - - - 9.0 inches 
Diameter - - - - - - - - - - - - - - - 4.156 inches 
Net weight - . - - - - - - - - . . - - - - - - 7.5 pounds 
Shipping weight (Average) - : . - - - - - - - - htee - - 17 pounds 


P Cooling 


A minimum flow of 120 cubic feet of air per minute must be passed through the anode cooler. The pressure drop across the cooler at this flow equals 
1.0 inch of water. A minimum air-flow of 6 cubic feet per minute must also be directed toward the filament-stem structure, between the inner and outer 
filament conductors. Cooling air in the above quantities must be supplied to both anode cooler and filament seals before applying filament voltage 
and should be continued for one minute after the filament power is removed. Anode-cooler core, grid and filament seal temperatures must not exceed 
150° C. These figures are for an ambient temperature of 20° C at sea level and do not include duct or filter losses. 


RADIO-FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


TYPICAL OPERATION (Frequencies below 30 Mc. per tube) 
D-C Plate Voltage - - - 4000 5000 6000 volts 


D-C Plate Current - - - - - - - 7) 2:5 2.08 amps 
p> (Conventional Neutralized Amplifier—Frequencies below 30 Mc.) D-C Grid Voltage - - - - - - - -300 -450 -—500 volts 
Class-C FM or Telegraphy (Key-down conditions, per tube) D-C Grid Current - - - - - 245 265 180 ma 

MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - - 580 750 765 volts 
D-C PLATE VOLTAGE - - - - - - - - - 6000 MAX. VOLTS Driving Power (approx.) - - - - - - 142 197 136 watts 
D-C PLATE CURRENT - - - - - - - - - 2.5 MAX. AMPS Grid Dissipation - - - - - 68 78 46 watts 
PLATE DISSIPATION - - - - - - - - - 2500 MAX. WATTS - - 10,000 12,500 12,500 watts 

PLATE COOLER CORE TEMPERATURE - - 2 


Plate Power Input - - 
Plate Dissipation - - 
Plate Power Output - - 


150 MAX. = es: sees ee 25008) (25002 62500 watts 
GRID DISSIPATION” 150 MAX. WATTS SS = |) 8750099110000.) 10,000 watts 
* SEE APPLICATION NOTES. 


eee CN me 


PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATIONS (Frequencies below 30 Mc. per tube) 
D-C Plate Voltage - 4000 4500 5000 It 
AMPLIFIER amp 


D-C Plate Current 1.67 1.55 1.45 amps 
Total Bias Voltage -450 -500 -55 It 
b> (Conventional Neutralized Amplifier—Frequencies below 30 Mc.) _ Q , volts 
Class-C Telephony (Carrier conditions, per tube) 


‘ 
' 
' 
‘ 

i ee ee | 


Fixed Bias Voltage - - - - —230 —325 -410 volts 
Grid Resistor - - - - - 1500 1500 1400 ohms 


MAXIMUM RATINGS D-C Grid Current RN, ek oe we 150 120 100 ma 

D-GEFLAIE VOLTAGE = = = = = ©) = 5000 MAX. VOLTS Saks me Grid pe ne oe He | shen leak = 680 720 760 volts 
‘ : z : } 7 2 riving Power (approx.) - - - - 102 86 76 watts 

D-C PLATE CURRENT -_ - 2.0 MAX. AMPS Cal, Dlsdie ction iit andl emcees ; 4 Ge ABO s 


PLATE DISSIPATION - - - “ 7 
PLATE COOLER CORE TEMPERATURE 
GRID DISSIPATION - - : 


1670 MAX. WATTS 
150 MAX. °C 
150 MAX. WATTS 


Plate Power Input - - - 
Plate Dissipation - - 
Plate Power Output - 


- 6670 6970 7250 watts 
- 1670 1670 1670 watts 
- 5000 5300 5580 watts 


oe gigw ane 8 


IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION,"’ POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 2-1-53) Copyright 1953 by Eitel-McCullough, Inc > Indicates Change from Sheet Dated 2-1-50 


AUDIO-FREQUENCY POWER AMPLIFIER 
AND MODULATOR 


Class B (Sinusoidal wave, two tubes unless otherwise specified) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - 
MAX.-SIGNAL D-C PLATE CURRENT, PER TUBE - 
PLATE DISSIPATION, PER TUBE - - - 
PLATE COOLER CORE TEMPERATURE - - - 
TYPICAL OPERATION CLASS ABz2 (Two tubes) 


D-C Plate Voltage - - - 


- 6000 MAX. VOLTS 

2.5 MAX. AMPS 
- 2500 MAX. WATTS 
- 150 MAX. °C 


- 4000 5000 6000 volts 


D-C Grid Voltage (approx.)* - - - -150 -190 -240 volts 
Zero-Signal D-C Plate Curent. - - - 0.6 0.5 0.4 amps 
Max.-Signal D-C Plate Current - - - 4.0 Ry 3.0 amps 


- 2200 3600 4650 ohms 
340 360 390 volts 
340 230 225 watts 
- 170 115 113 watts 
- 11,000 11,000 13,000 watts 


Effective Load, Plate to Plate - . 

Peak A-F Grid Input Voltage (per fubel, 
Max.-Signal Peak Driving Power 
Max.-Signal Nominal Driving Power (apprek 
Max.-Signal Plate Power Output - - 


tf Ba gh hey ar view 
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APPLICATION 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias volt- 
ages in excess of those given under ‘‘ Typical Operation,”’ 
except in certain very specialized applications. Where bias 
is obtained from a grid resistor, suitable protective means 


must be provided to prevent excessive plate dissipation in 


the event of loss of excitation. 


Plate Voltage — The plate-supply voltage for the 
3X2500F3 should not exceed 6000 volts. In most cases 
there is little advantage in using plate-supply voltages 
higher than those given under ‘‘ Typical Operation”’ for the 
power output desired. 


In Class-C FM or Telegraphy service, a 0.1 henry choke, 
shunted by a spark gap, should be series connected between 
the plates of the amplifier tubes and the high-voltage-plate- 
supply capacitor to offer protection from transients and 
surges. In plate-modulated service, where a plate-modula- 
tion transformer is used, the protective choke is not nor- 
mally required. 


Grid Dissipation—The power dissipated by the grid of 
the 3X2500F3 must never exceed 150 watts. Grid dissipa- 
tion may be calculated from the following expression: 


P, a Cemple 
where P,=grid dissipation, 
€cmp = peak positive grid voltage, and 
|.=d-c grid current. 


€cmp May be measured by means of a suitable peak volt- 
meter connected between filament and grid. Any suitable 
peak v.t.v.m. circuit may be used (one is shown in “‘ Vacu- 
um Tube Ratings,’”’ Eimac News, January 1945. This article 
is available, in reprint form on request). 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any condition 
of loading. 


TYPICAL OPERATION CLASS AB2 (Two tubes) 


(Modulator service for 4000 and 5000 volt operation, to modulate one or two 


as shown under “Plate Modulated 


Radio Frequency Amplifier.") 


D-C Plate Voltage - - - - 4000 
D-C Grid Voltage (approx.)* - - - -155 
Zero-Signal D-C Plate Current - - 0.4 
Max.-Signal D-C Plate Current - - 1.35 
Effective Load, Plate to Plate - - - 6600 
Peak A-F Grid Input Voltage (per tube) - 240 
Max.-Signal Peak Driving Power - - 42 
Max.-Signal Nominal Driving Power 

(approx.)  - te - - - - 21 
Max.-Signal Plate Power Output - - 3700 
Will Modulate R. F. Final Input of - - 6670 


*Adjust to give stated zero-signal plate current. 
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CONTACT SURFACE 


GRID CONNECTOR 


60 AMP. 
CONNECTOR 
3 DIA. HOLE 


5000 4000 
—200 -145 
0.4 0.6 
1.13 2.70 
10,000 3300 
275 285 
40 134 

20 67 
4000 7400 
7250 13,340 


5000 
-190 
0.5 
2.26 
5000 
310 
118 


59 
8000 
14,500 
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volts 
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amps 
amps 
ohms 
volts 
watts 
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FILAMENT CONNECTORS 


7" LONG 


2/0 CONNECTORS 
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be Indicates Change from Sheet Dated 2-1-50 
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The Eimac 3X3000AI is & low-mu forced-air-cooled power triode intended for use as an audio 


amplifier or modulator. The maximum rated plate dissipation is 3000 watts. 


Two 3X3000AI's in class-AB, audio service will deliver up to 10 kilowatts maximum-signal plate 


power output at 6000 plate volts without drawing grid current. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - - = E : 5 : . 
Current’ - - - - - - - - 


Amplification Factor (Average) ae = ee ane 


Direct Interelectrode Capacitances (Average) 
Grid-Plate - - < . - - Z 
Grid-Filament - - - 2 < c 4 
Plate-Filament - - - : : 3 : 


Transconductance (I,=1.0 amp., Ex=3000v.) - apie ei 
MECHANICAL 


Base - - - - - : ‘ : 
Mounting Position - - - “ £ a 2 
Cooling - - - - - - : : 


Maximum Temperatures: 


Grid and Filament Seals, 
Anode Cooler Core - = = - é 


Maximum Overall Dimensions: 


Length - “ - 2 : F é f 
Diameter - - - = ~ - : 
Net Weight - - - - : : z - é 
Shipping Weight (Average)  - E - : : 


3X3000A1 


LOW-MU TRIODE 


* MODULATOR 
AMPLIFIER 


‘ a P 7.5 volts 
- - - 51 amperes 


e = - - 17 uputd 
s “ 5 - 29 putd 
z - = “ 2.5 upfd 


11,000 umbhos 


- - See outline drawing 


- Vertical, base down or up 


5 . a - Forced air 


: Z = = : = = = “ - - 150°C 
: * J 2 - = : : - 9.0 inches 
4 : “ : é : 2 : = - 4.16 inches 


- - 6.25 pounds 
16 pounds 


AUDIO FREQUENCY POWER AMPLIFIER 


volts 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - - 3000 4000 5000 6000 


D-C Grid Voltage (approx.)! - -600  -—860 -1080 -1300 volts 

OR MODULATOR Zero-Signal D-C Plate Current - 665 500 400 335 ma 
Class-AB Max-Signal D-C Plate Current - 3.35 3.00 2.80 2.65 amps 
! Effective Load, Plate-to-Plate - 1170 2160 3320 4560 ohms 


MAXIMUM RATINGS (Per tube) Peak A-F Grid Input Voltage 


(per tube) - - - 555 760 995 1250 volts 

D-C PLATE VOLTAGE - - - - - 6000 MAX. VOLTS mec conal Pairing power approx.) 0 0 0 0 watts 

D-C PLATE CURRENT - - - - - 2.5 MAX. AMPERES pee ter pipet ohare ok each eer beat Ghat tonite Be 

z “ p % 3) (per tube) - - - - 3000 3000 3000 3000 watts 

PLATE DISSIPATION 3000 MAX, WATTS Max-Signal Plate Power Output - 4000 6000 8000 10,000 watts 
GRID DISSIPATION - - - - 50 MAX. WATTS Total Harmonic Distortion? - - ree 1.8 2.6 2.1 per cent 


1Adjust to stated Zero-Signal D-C Plate Current. Effective grid-circuit resistance must not exceed 200,000 ohms. 


2At maximum signal without negative feedback, 


APPLICATION 


Filament Voltage—The filament voltage, as measured di- 
rectly at the tube, should be the rated value of 7.5 volts. 
Variations should be held within the range of 7.12 to 
7.87 volts. 
Cooling—The 3X3000A1 requires an air-flow of 150 
cubic feet per minute through the anode cooler. This 
corresponds to a pressure drop across the cooler of 2.2 
inches of water. A flow of 6 cubic feet per minute must 
also be directed into the filament stem structure, between 
the inner and outer filament conductors. 

The air-flow must be started when power is applied to 
the filament, and must continue without interruption 


(Effective 2-1-52) Copyright, 1953 by Eitel-McCullough, Inc. 


until all electrode voltages have been removed from the 
tube. It is advisable to permit the air-cooling system to 
operate for two minutes or more after the removal of 
power. 

These air requirements are based upon operation at 
an ambient temperature of 20°C and at sea level. 

Cooling conditions for the 3X3000A1 may be con- 
sidered satisfactory if the temperature of the anode 
cooler core and of the metal parts of the metal-to-glass 
seals is not allowed to exceed 150°C. A convenient access- 
ory for the measurement of these temperatures is ‘“Tempi- 
laq’, a temperature-sensitive lacquer manufactured by 
Soe Corpcration, 132 West 22nd St., New York 


EIMAC 3X3000A1 
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PLATE VOLTAGE - KILOVOLTS 


DIMENSIONS 


IN_ INCHES 
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040" MAXIMUM RUNOUT OF 
GRID CONTACT SURFACE 
WITH RESPECT TO _ AXI 
AND OUTER FILAMENT 


DETERMINED BY ANODE 
CONTACT SURFACE. 


NOTE 
NOTE 2 


® 


Two 3X3000F1’s in class-AB, audio service will deliver up to 10 kilowatts maxi- 
mum-signal plate output power at 6000 plate volts without drawing grid current. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - - - - - - - : - 
Current - - - - - - - - - 
Amplification Factor - - - - - - - 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - ° - - 
Grid-Filament - - - - - - - 
Plate-Filament - : - - - - 
Transconductance (l,—=1.0 amp., E, —3000v.) - - - 


MECHANICAL 


Base - - - - - - ° Se : . = 
Mounting Position = - - = - - : = : 
Cooling - - - : - “ e ts 2 


Maximum Temperatures: 
Grid and Filament Seals, 


Anode Cooler Core - = a * S «; S 


Maximum Diameter - - 2 : : ~ 4 e 
Net Weight : - - = = - : 2 a 
Shipping Weight - - 2 c : 2 2 2 


AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB, 

MAXIMUM RATINGS (Per tube) 
D-C PLATE VOLTAGE - - 
D-C PLATE CURRENT - 2 2.5 MAX. AMPERES 
PLATE DISSIPATION - - 3000 MAX. WATTS 
GRID DISSIPATION = - - 50 MAX. WATTS 


6000 MAX. VOLTS 


*Adjust to stated Zero-Signal D-C Plate Current. Can be expected to vary 415%. 


200,000 ohms. 
7At maximum signal without negative feedback. 


EITEL-McCULLOUGH, INC. 
SS, a : 


Nite Age Re Ese OES 


The Eimac 3X3000F1 is a low-mu forced-air-cooled power triode intended for use 
as an audio amplifier or modulator. The maximum rated plate dissipation is 3000 watts. 


Min. Nom. Max. 


7.5 volts 

49 54 amperes 
4.4 5.6 

- 17 uufd 

- 29 uufd 

= 2.5 uufd 

s 11,000 umhos 


3X3000F 1 


MODULATOR 
AMPLIFIER 


CRATE ESO REIN 


See outline drawing 


- Vertical, base down or up 


y rs = - Forced air 
Gan 
Persooo 
: s E = 150° C 
— 
- - = 4.16 inches ' q 
- : - 7.5 pounds 
J 3 F - 17. pounds 


LOW-MU TRIODE 


TYPICAL OPERATION (Sinusoidal wave, two pe: unless oinert specified) 
50 6 


D-C Plate Voltage - 3000 4000 00 00 volts 
D-C Grid Voltage isbproe yp - - —600 —860 —1080 —1300 volts 
Zero-Signal D-C Plate Current - 665 500 400 335 ma 
Max-Signal D-C Plate Current’ - 3.35 3.00 2.80 2.65 amps 
Effective Load, Plate-to-Plate - 1170 2160 3320 4560 ohms 
Peak A-F Grid Input MELEE 

(per tube) - - 555 760 995 1250 volts 
Max-Signal Driving Power (appro) 0 0 0 0 watts 
Max-Signal Plate Input Power - 10,000 12,000 14,000 16,000 watts 
Max-Signal Plate Dissipation 

(per tube) - - 3000 3000 3000 3000 watts 
Max-Signal Plate Ouiput Sgr - 4000 6000 8000 10,000 watts 
Total Harmonic Distortion? - - 2.7 1.8 2.6 2.1 per cent 


Effective grid-circuit resistance must not exceed 


APPLICATION 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 
7.12 to 7.87 volts. 
Cooling—The 3X30000F1 requires an air-flow of 160 
cubic feet per minute through the anode cooler. This 
corresponds to a pressure drop across the cooler of 3.6 
inches of water. A flow of 6 cubic feet per minute must 
also be directed into the filament stem structure, be- 
tween the inner and outer filament conductors. 

The air-flow must be started when power is applied 
to the filament, and must continue without interruption 
until all electrode voltages have been removed from the 
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tube. It is advisable to permit the air-cooling system to 
operate for two minutes or more after the removal of 
power. 

These air requirements are based upon operation at 
an ambient temperature of 20°C and at sea level. 

Cooling conditions for the 3X3000F1 may be con- 
sidered satisfactory if the temperature of the anode 
cooler core and of the metal parts of the metal-to-glass 
seals is not allowed to exceed 150°C. Surface temper- 
atures may be easily and effectively measured by using 
one of the several temperature-sensitive paints or sticks 
available from various chemical or scientific-equip- 
ment suppliers. 
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at frequencies as high as 60 Mc. 
Cooling of the 25T is accomplished by radiation from the plate, 


red color at maximum dissipation and by means of air convection around the envelope. 


GENERAL CHARACTERISTICS 
>» ELECTRICAL 


Filament: Thoriated tungsten 


Voltage - - - - - - - - - - - - - 6.3 volts 

Current - - - - - - - - - - - - - 3.0 amperes 
Amplification Factor (Average) - ot iis : A ‘ 5 . eee 28 
Direct Interelectrode Capacitances (Average) 

Grid-Plate - - - - ae ot - - - - - . 1.5 wpf 

Grid-Filament - - - - - = - - - - - - 2.2 uf 

Plate-Filament - - - - - - - - - - - - 0.2 uf 
Transconductance (i,=25 ma.,E,=1000v.) -  - - - - . - - 2500 ,,mhos 
Frequency for Maximum Ratings - - - - - - . - - - - 60 Me. 

> MECHANICA 

Base - - - - - - - - - - - - Small 4-pin, RMA type A4-5 
Basing (See outline drawing) - - - - - - - - - RMA type 3G 


The Eimac 25T is a medium-mu, power triode having a maximum plate dissipation of 25 watts 
and is intended for use as an amplifier, oscillator or modulator. It can be used at its maximum ratings 


2357 


which operates at a visible 


MEDIUM-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


Mounting - - - - - - - - - . - - Vertical, base down or up 
Cooling - - - : - - - - - - - - Convection and Radiation 
Recommended Heat Dissipating Connector: 
Plate - - - - - - - - - - - - - - - - - - - - - HR-I 
Maximum Overall Dimensions: : 
Length - - : - - % - 2 2 : S - = = - - - - 4.38 inches 
Diameter - - - - - - - - - - - . - - - - - - - 1.44 inches 
Net Weight - - - - - - - - . - - - . - . . . - - - - 1.5 ounces 
Shipping Weight (Average) - - = - - - - - - - . - - - - - - - - 1.0 pound 
TYPICAL OPERATION, CLASS ABz 
» AUDIO FREQUENCY POWER AMPLIFIER Sinusoidal wave, two tubes unless otherwise opt Ht he ‘sed Sb 
D-C Plate Voltage - - . - - olts 
AND MODULATOR D-C Grid Voltage (approx.)* - - : —20 —30 —42 Volts 
Class-B Zero-Signal D-C Plate Current - - 43 32 24 Ma. 
9 
Max-Signal D-C Plate Current - - 127 127 130 Ma. 
MAXIMUM RATINGS, PER TUBE Effective Load, Riakecfo: Pais nie 12,000 17,000 21,400 Ohms 
Peak A-F Grid Input Voltage (per tube olts 
O-C PLATE VOLTAGE Bebe Pacttt cs =) 2000 MAX. VOLTS Max-Signai Peak Driving Power -  - 5.5 6.0 6.8 Watts 
MAX-SIGNAL D-C PLATE CURRENT - - 75 MAX. MA. Max-Signal Nominal Driving Power 
(approx.) - - - - - - 2.8 3.0 3.4 Watts 
PLATE DISSIPATION - 3 c =f a . 25 MAX. WATTS Max-Signal Plate Power Output - - 60 85 112) Watts 
GRID DISSIPATION” - - - . - - 7 MAX. WATTS *Adjust to give stated zero-signal plate current. 
TYPICAL OPERATION 

» PLATE MODULATED RADIO D-C Plate Voltage - - - - 1000 1250 1600 Volts 

FREQUENCY AMPLIFIER D-C Plate Current - - - - > 60 60 53. Ma. 
5 Ae D-C Grid Voltage’ - - - - —120 —140 —170 Volts 
Class-C Telephony (Carrier conditions, per tube) D-C Grid Current - f ] 14 13 ‘ica: 
MAXIMUM RATINGS Peak wat ala Input Voltage - - aS as wee 
Driving Power - - - - - ‘ , ; atts 
Grid Dissipation - - - - - 1.6 1.5 1.2 Watts 
D-C PLATE VOLTAGE ohegee he tithe pee Uh 1600 MAX. VOLTS Path Pawar inpitid fo ores bree é0 7 6S Watis 
D-C PLATE CURRENT - - - - - 60 MAX. MA. pis Hilpea pine ; - - - . . 7 1 i tbo 
ate Power Output - - - - - atts 
Peete EATON 2 Vint = Liat Pitey LL MARS WATS The above figures show actual measured tube performance and do not 
GRID DISSIPATION” - - - - - - 7 MAX. WATTS allow for variations in circuit losses. 

» RADIO FREQUENCY POWER AMPLIFIER De Batevoltages fu bce 2 1000 1500-2000. Volts 
AND OSCILLATOR ys nee hi ee - - - - e a he ie 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) D.C Grid Lurrent - eis. ee Be (iB BY Ma. 

Pea - rid Input Voltage - - 7 5 olts 
MAXIMUM RATINGS Driving Power - -  - = i 13 2.2 4.0 Watts 
Grid Dissipation - - - . - 9 1.3 2.1 Watts 
D-C PLATE VOLTAGE - - - - = 2000 MAX. VOLTS Plate Baweraiagutd’ 6. caulécn sce) J 72 100 125 Watts 
D-C PLATE CURRENT - - - - : 75 MAX. MA. oe teeckaeg at ‘ - : at = cal a bebeh 
ate Power Output - - . - - atts 
eee ae ; r “ : ¢ so MAKe WATTS The above figures show actual measured tube performance and do not 
GRID DISSIPATION - - - . he 7 MAX. WATTS allow for variations in circuit losses. 


(Effective 2-1-51) Copyright 195! by Eitel-McCullough, Inc. 


> Indicates change from sheet dated 10-15-44. 


SLIOA— S9SVLIIOA 3LW 1d 


—INaxuND |a Lv Id! 


| 


Pau 
Co 


SauadWVITTIN 


t 


j 


SOILS 
LNaYdND LNVLSNOD 


[TI 
JLOVAVHD 


ia 


Sia 
WT 


SLIOA— S9OVLIOA Gi¥d 


DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER-WATTS 


The three charts on this page show 


the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1000, 1500 and 
2000 volts. 


bined grid and bias losses only. The 


These charts show com- 


driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1000, 
1500, and 2000 volts respectively. 


IDENTICAL TO TYPICAL 
CLASS C OPERATING CON- 


Eae DITION ON FIRST PAGE. 
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HIGH-MU_ TRIODE 


EITEL-McCULLOUGH, INC. 
S.A, N BF IN ee CS eA IN te MODULATOR 


OSCILLATOR 


AMPLIFIER 


The Eimac 35T is a high-mu triode having a maximum plate dissipation of 50 
watts. It is intended for use as an amplifier, oscillator or modulator, and can be used 
at its maximum ratings at frequencies up to 100 Mc. 

The 35T is cooled by radiation and by free circulation of air around the envelope. 
The plate operates at a visible red color at full dissipation. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - . - - - 5.0 volts 
Current - - - - - 3.6 4.2 amperes 
Amplification Factor - - - - 35 43 
Direct Interelectrode Capacitances: 
Grid-Plate - - - - 41.4 7 AF uuf 
Grid-Filament - : : = 3-0 5.0 uuf 
Plate-Filament - - - 0.08 0.23 uuf 
Transconductance (1,=—100 ma.) - - - 2850 umhos 
Frequency for Maximum Ratings - - - - - 100 me 
MECHANICAL 
Base: UX Medium 4-pin. Fits E. F. Johnson Co. 122-224, or National XC-4 or 
CIR-4 EI 
>) Basing - - - - . - - See outline drawing 
@ Mounting~ - . . - - ” - Vertical, base down or up. 
Cooling - - - - - - - Convection and radiation. 
Recommended Heat-Dissipating Plate Connector - - - - - - - Eimac HR-3 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - 5.5 inches 
Diameter - = - - - . E - - - : - 1.8 inches 
Net weight - - - - - - - - - - - - 2.5 ounces 
Shipping weight Uscage - - - - - - - - - - - 1.25 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TyPIGat OPERATION 
D-C Plate Voltage —- : 600 1000 1500 2000 Volt 
AND MODULATOR " D-C Grid Voltage (approx. \* - 0 8 —25 —40 Volts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) Zero-signal D-C Plate Current - 90 67 45 34 Ma. 
MAXIMUM RATINGS Max-signal D-C Plate Current - 300 240 200 167. Ma. 
. A ea Ae Effective Load Plate-to-Plate - 4250 7900 16,200 27,500 Oh 
wee bee anti. sites May. Ade Sack LF eat Voltage (per tube) 130 240 250 255 Volts. 
i = - i : : Peak Driving Power (approx.) - 18 14 10 8 Watts 
PLATE DISSIPATION - = _ Ma 50 MAX. WATTS Nominal Driving Power (approx.) 9 7 5 4 Watts 
GRID DISSIPATION’ - - - - 15 MAX. WATTS Max-signal Plate Power Output 95 140 200 235 Watts 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND OSCILLATOR D-C Fists Voltage - - - = - 1000 = 1500 -=- 2000: “Volts 
D-C Grid Vol SNRaVi oe, Bs 0 —120 5 —I3s4¥ 
Class-C Telegraphy or FM Telephony Doh egoteat Cavemen Bee "2s 28 138 Mae 
(Key-down conditions, per tube) D-C Grid Current - Emule ee 40 40 45 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - 165 250 285 Volts 
D-C PLATE VOLTAGE - - - 2000 MAX. VOLTS Driving Power (approx.) aPC 7 9 13, Watts 
D-C PLATE CURRENT - - - 150 MAX. MA. Petree ere tres et, 0% ht aunt 42) 4 Pl at Ae meaeatee 
ate rower inpu - - - - - atts 
BATE DISSIPATION Py iiies lie) cs 50 MAX. WATTS Baty iach he lec, aes haAlNrgg Uh ay iteg eres 
GRID DISSIPATION - . - - 15 MAX. WATTS Plate Power Output Si hs =eit= 87 141 200 Watts 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
D-C Plate Volt =i a CEE 750 1000 1500 Volt 
POWER AMPLIFIER th DC Grd Welland Mert oA ela = 100, 2-128 ene eee 
Class-C Telephony (Carrier conditions, per tube) ' D:C Plate<Currentei- on) | on a 95 100 90 Ma. 
D-C Grid Current - - : 40 40 40 Ma. 
MAXIMUM RATINGS Peak RF Driving Voltage (approx) - 210 240 270 Volts 
i D-C PLATE VOLTAGE - - - 1600 MAX. VOLTS Driving Power (approx.) : 9 10 ll Watts 
Plate Dissipati By RAM aye ley © 20 25 30 Watt 
TY D-C PLATECURRENT - - - 120 MAX. MA. Plata; Dislpotions ANS Lak Lee Mike ree ie 
= PLATE DISSIPATION - - - - 33 MAX. WATTS Plate Power Wee ar Oe ee 50 75 105 Watts 
GRID DISSIPATION - - . - 15 MAX. WATTS *Adjust for stated zero-signal plate current. 


1The performance figures listed under Typical Operation are for radio frequencies up to the VHF region and are obtained by calculation from the 
characteristic tube curves and confirmed by direct tests. The driving power given includes power taken by the tube grid and the bias circuit. 


The driving power and output power do not allow for losses in the associated resonant circuits. These losses are not included because they depend 
principally upon the design and choice of the circuit components. 


(Effective 12-30-57) Copyright, 1951 by Eitel-McCullough, Inc. » Indicates change from sheet dated 6-15-51. 
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HIGH-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


EITEL L-McCULLOUGH, INC. 
SaeAN 


Ne. Ce Am Ree oO Sammie Gus Aan FROTR ONG HA 


» 


The Eimac 35TG is a high-mu triode having a maximum plate dissipation of 50 
watts. It is intended for use as an amplifier, oscillator or modulator, and can be used 
at its maximum ratings at frequencies up to 100 Mc. It is basically the same as the 
Eimac 35T except that the grid terminal is located at the side of the bulb. 


The 35TG is cooled by radiation and by free circulation of air around the 
envelope. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - - - 5.0 volts 
Current - - - - =a 3.0 4.2 amperes 

Amplification Factor - - - 0.35 43 

Direct Interelectrode Capacitances: 
Grid-Plate - = y= - 1.25 2.05 uuf 
Grid-Filament - : : - 2.00 3.20 uuf 
Plate-Filament - - - - 0.10 0.35 uuf 
Transconductance (1,=100 ma.) = - - 2850 umhos 
Frequency for Maximum Ratings ~— - - - - - 100 mc 
MECHANICAL 
Base: UX Medium 4-pin. Fits E. F. Johnson Co. 122-224, or National XC-4 or 
CIR-4 AREA, 

\ Basing - - - . - - - See outline drawing 
e@ Mounting” - - - . - - : Vertical, base down or up. 
Cooling - - - - - - - Convection and radiation. 


Recommended Heat Dissipating Plate Connector - - 
Maximum Overall Dimensions: 


Length - - - - - . - - - . - - - 5.5 inches 


Z - - : 2 Eimac HR-3 


Diameter - - - - - - - - - - . - 1.8 inches 
Net weight - - - - - - - - - - - - 2.5 ounces 
Shipping weight pavaread - - - - - - - - - - - 1.25 pounds 
AUDIO FREQUENCY POWER AMPLIFIER is tater, OPERATION | | TE Ries 
D t tage - - 6 5 volts 
AND MODULATOR ¥ aes D-C Grid voNeee (approx. * - 0 —8 —25 —40_ volts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) Zero-signal D-C Plate Current - 90 67 45 34. ma 
MAXIMUM RATINGS Max-signal D-C Plate Current - 300 240 200 167 pe 
A a sf Effecti Load Plate-to-Plate - 4250 7900 16,200 27,500 ohms 
ne eae Anes en ai Gs Peek AE input Voltage (per tube) 130 240 250 255 volts 
* % 3 - : 2 Peak Driving Power (approx.) - 18 14 10 8 watts 
PLATE DISSIPATION - 3 ° 2 50 MAX. WATTS Nominal Driving Power (approx.) 9 7 5 4 watts 
GRID DISSIPATION’ - - - - 15 MAX. WATTS Max-signal Plate Power Output 95 140 200 235 watts 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND OSCILLATOR D-C Plate Voltage - - - - = 1000 = 1500 = 2000: volts 
D-C Grid Vol - - - - - 0 —I2 —13 It 
Class-C Telegraphy or FM Telephony ae pina bck tc > Sear i iiveet ie i oe Lage ; 
(Key-down conditions, per tube) ' D-C Grid Current - aR 40 40 45 ma 
MAXIMUM RATINGS Peak R-F Grid Input Volt 9g - 165 250 285 volts 
D-C PLATE VOLTAGE =“ - - 2000 MAX. VOLTS Driving Power (approx.) eet (on 7 9 13 watts 
Grid Dissipation - - - + - 4.2 5.0 6.8 watts 
par tirail cia tenn 7 z - ee wae Wee: Plate Power Input - - - - = 125 188 250 watts 
= , = i . Plate, Dissipatio - - - - . 38 47 50 watts 
GRIDIDISSIPATIONS bb oe | 15 MAX. WATTS BiatanPowartOuiper Last: oh (0 Var” “nia\eun zonder 
PLATE MODULATED RADIO FREQUENCY Ld epi Satan pat 
- t - - - - : volts 
POWER AMPLIFIER D-C Grid Vohene . - - ~ —l00 —I25 —I50 volts 
ass- elephony arrier conditions, per tube D-C Plate Current - - - - = 95 100 90 ma 
Class-C Teleph (Carri diti tube)’ 
D-C Grid Current - . . 40 40 40 
MAXIMUM RATINGS Peak RF Divina Voltage (approx. - 210 240 270 vole 
. D-C PLATE VOLTAGE - - - 1600 MAX. VOLTS Driving Power (approx yy : - 9 10 a watts 
Plate Di ti - - - - 20 25 watts 
@) D-C PLATECURRENT - - - 120 MAX. MA. elete  Olss Bal os tarot ter eret? core a saa 
PLATE DISSIPATION - - - - 33 MAX. WATTS Plate Power Output - - . 50 75 105 watts 
GRID DISSIPATION - - - - 15 MAX. WATTS *Adjust for stated zero-signal plate current. 


1The performance figures listed under Typical Operation are for radio frequencies up to the VHF region and are obtained by calculation from the 
characteristic tube curves and confirmed by direct tests. The driving power given includes power taken by the tube grid and the bias circuit. 


The driving power and output power do not allow for losses in the associated resonant circuits. These losses are not included because they depend 
principally upon the design and choice of the circuit components. 


(Effective 9-12-58) Copyright, 1958 by Eitel-McCullough, Inc. > Indicates change from sheet dated 10-1-51 
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737TH 


MEDIUM-MU_ TRIODE 


EIT EGte GaP OU GH, INc. 
MODULATOR 
SAN BRUNO, CALIFORNIA OSCILLATOR 


AMPLIFIER 


» The Eimac 75TH is a medium-mu power triode intended for use as an amplifier, oscillator, or 
modulator. It has a maximum plate dissipation rating of 75 watts and a maximum plate voltage rating 
of 3000 volts at frequencies up to 40 Mc. Forced-air cooling is not required in properly designed 
equipment operating at frequencies below 40 Mc. 

The 75TH in Class-C R-F service will deliver up to 225 watts plate power output with 10 watts 
driving power. Two 75TH's in Class-B modulator service will deliver up to 300 watts maximum-signal 
plate power output with 3 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - - - - . - 5.0 volts 
Current - - - - - - - - - - - - - 6.25 amperes 
Amplification Factor (Average) - - - - - - - - - - - - 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate  - “ - - - - . - - ° - - 2.3 ppt 
Grid-Filament- - . - . - - - - - - - 74) ppt 
Plate-Filament- - . - - - . - - - - - 0.3 wut 
Transconductance (l,=225 ma., E,=3000 v.) - - - - - - - 4150 ,,mhos 
b. Highest Frequency for Maximum Ratings - = - = - = - 2 - 40 Mc 
> MECHANICAL 1 
Base : - - - - - - - - - - - - Medium 4-pin bayonet ON: 
Basing - - - - - - - - - - - - - See outline drawing 
Socket - - - Johnson type No. 122-224, National type No. XC-4 or CIR-4, or equivalent 
Mounting Position - - - - - - - - - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - - - - - - - - - Convection and radiation 
Maximum Temperature of Plate and Grid Seals - - - - : : : < - - : : # : = 295°C 
Recommended Heat Dissipating Connectors: 
Plate - - - - - - - - - - - - - - - - - - . - . - Eimac HR-3 
Grid - - - - - - - - - - - - - - - - - - - - - - Eimac HR-2 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - - - - . - - - - 7.25 inches 
Diameter - - - 2 - - - - . - - . - - - - - - - - - 2.81 inches 
Net Weight  - - - . - - - - - - - - - - - - - - - - - - 3 ounces 
shipping Weight (Average) = = =) © =e ee te eB Bunt 
RADIO FREQUENCY POWER AMPLIFIER TWPIGAL OPERATION (Frequsidiezupife 47 Me) Ges 
. ate Yoitage - - - - - + 
AND OSCILLATOR D.C Grid Voltages, =) ue. Suent--e0; 128) eras 
Class-C Telegraphy (Key-down conditions, | tube) yee Pte purrep - - - - - 215 167 150 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) » Peak R-F Sactipen Volssas ‘(approx.) 270 280 350 volis 
D-C PLATE VOLTAGE - - =  - = 3000 MAX. VOLTS Driving Power (approx.) So ie ee 9 6 10 watts 
D-C PLATE CURRENT 0) be gt > 225 MAX. MA. Plate Power Input - - - - - 215 250 300 watts 
PLATE DISSIPATION - - - - - 75 MAX. WATTS Plate Dissipation - - - - - 75 75 75 watts 
GRID DISSIPATION - - - - - - 16 MAX. WATTS Plate Power Output - - - - 140 175 225 watts 
> PLATE MODULATED RADIO TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - . - 1000 1500 2000 volt 
FREQUENCY AMPLIFIER D-C Grid Voltage - - - - -—I50 200  —-300 volts 
Class-C Telephony (Carrier conditions, per tube) 5 Aoki Ce - } - - - 135 115 110 ma. 
- ri urrent (approx. - - - 20 14 15 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Input Voltage (approx.) 300 330 440 volts 
D-C PLATE VOLTAGE - - - - - 2400 MAX. VOLTS oe Power (approx.) - - - - 6 5 & watts 
D-C PLATE CURRENT - - - - - 180 MAX. MA. rid Dissipation = = = - - 3 2 2 watts 
PLATE DISSIPATION - - - = = 50 MAX. WATTS Pate Bitte eee ener a cere 3 te 
GRID DISSIPATION - - - - - - 16 MAX. WATTS Plate Power Output - - - - - 85 125 170 watts 
AUDIO FREQUENCY POWER AMPLIFIER Perec? cba str (Sinusoidal wave, two tubes unless otherwise specified) 
- ate Voltage - - - - - 1000 1500 2000 volts 
AND MODULATOR »D-c Grid Voltage (approx.)! - - - —30 —60 —0 volts 
Class-B pare signe? D-C Plate Current - - 90 67 50 ma. 
MAXIMUM RATINGS (Per tube) Effective Load, Platete Plate (ee Kaeo 11,400 19,300 ohms 
D-C PLATE VOLTAGE 2 i 2 f 2 3000 MAX. VOLTS Peak A-F Grid Input Voltage (per tube) 175 165 175 volts 
Max-Signal Driving Power (approx.)  - ¥, 4 3 watts 
MAX-SIGNAL D-C PLATE CURRENT) - - 225 MAX. MA. pact ip ease Psa dees (per tube) 75 75 75 watts 
ax-Signal Plate Power Output - - 200 250 300 watts 
PLATE DISSIPATION Y eyive ee og 75 MAX. WATTS > Total Harmonic Distortion - - - 1,5 2.0 2.0 per cent 
GRID DISSIPATION. - - - . . . 16 MAX. WATTS 1Adjust to give stated zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", 


POSSIBLY EXCEEDING MAXIMUM RATINGS, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 1-2-52) Copyright 1952 by Eitel-McCullough, Inc. P Indicates change from sheet dated 7-|-44. 


APPLICATION 


MECHANICAL 


Mounting—The 75TH must be mounted vertically, base 
down or up. The plate and grid leads should be flexible. 
The tube must be protected from vibration and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-3 and 
HR-2) should be used at the plate and grid terminals of 
the 75TH. If the free circulation of air around the tube 
is restricted, a small fan or centrifugal blower should be 
used to provide additional cooling for the plate and 
grid seals. 

Cooling requirements will be met if the temperature of 
the plate and grid seals is not allowed to exceed 225°C. 
One method of measuring these temperatures is provided 
by the use of ‘‘Tempilaq’’, a temperature-sensitive lacquer 
available from the Tempil Corporation, New York 11, N.Y. 


ELECTRICAL 


> Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the base pins, should be 
the rated value of 5.0 volts. Variations must be kept 
within the range of 4.75 to 5.25 volts. 

Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 75TH, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of loss 
of excitation. 


065 DIA. MIN. 
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Plate Voltage—The plate-supply voltage for the 75TH 
should not exceed 3000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under “Typical Operation” for the power 
output desired. 


Grid Dissipation—The power dissipated by the grid of the 
75TH must not exceed 16 watts. Grid dissipation may be 
calculated from the following expression: 
Plo Coughs 
where P, = Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 
€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid’. In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any condition 
of loading. 


} Plate Dissipation— The plate of the 75TH operates at a 


visibly red temperature at its maximum rated dissipation 
of 75 watts. Plate dissipation in excess of the maximum 
rating is permissible only for short periods of time, such 
as during tuning procedures. 


1 For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings'', Eimac News, January, 1945. This article is available in reprint 
form on request. 
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> Indicates change from sheet dated 7-1-44. 
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735 TL 


LOW-MU TRIODE 


EITEL-“Mce@ULLOUGH INc. | ° 
r MTlid MODULATOR 
> pile CALIFORNIA OSCILLATOR 


AMPLIFIER 


b The Eimac 75TL is a low-mu power triode intended for use as an amplifier, oscillator, or 
modulator. It has a maximum plate dissipation rating of 75 watts and a maximum plate voltage rating 
of 3000 volts at frequencies up to 40 Mc. Forced-air cooling is not required in properly designed 
equipment operating at frequencies below 40 Mc. 


The 75TL in Class-C R-F service will deliver up to 225 watts plate power output with 8 watts 
driving power. Two 75TL's in Class-B modulator service will deliver up to 350 watts maximum-signal 
plate power output with 5 watts driving power. 


GENERAL CHARACTERISTICS | 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - . - - - - 5.0 volts 
Current - - - - - - - “ - - - - 6.25 amperes 
Amplification Factor (Average)  - - - - - - - - - - - eZ 
Direct Interelectrode Capacitances (Average) 
Grid-Plate Se Shaan aa Sete 2 - - = nine 2.4 pp 
Grid-Filament - - - - - Si Te ot PVs - - = 2.6 ppt 
Plate-Filament - = - “ 5 - L Z P . s 0.4 ppt 
Transconductance (1,=225 ma., E,=2500v.) - . - - - - - 3350 umhos 4 ; 
Highest Frequency for Maximum Ratings — - - - - - - - - - 40 Mc. 6 
MECHANICAL 
Base Se ae ee pre ser a eee eh ES PR ee) = ee Medium.4-pin: bayonet 4 i 
Basing - - - - - - - - - . - - - See outline drawing 
Socket - - Johnson type No. 122-224, National type No. XC-4 or CIR-4, or equivalent 
Mounting Position - x “ E s y 2 “ : Z : : : 3 z . Vertical, base down or up 
Cooling - é 2 b 7 : ! Z 4 A 7! : 2 " r : : . Convection and radiation 
Maximum Temperature of Plate and Grid Seals - - - - - - - - - - - - - - 225°C 
Recommended Heat Dissipating Connectors: 
Plate - a * = : = - = = - - - - - = ‘ - - - Eimac HR-3 
Grid E a 2 - t ce = = 2 = - = - - = - - - - Eimac HR-2 
Maximum Overall Dimensions: 
Length - - - - - - - - - - . - - - - - - - . 7.25 inches 
Diameter - - - - - - - - - - - - - - - - - - 2.81 inches 
Net Weight - - - - - - - - - - - - - - - - - - - - 3 ounces 
Shipping Weight (Average) - - - - - - - - - - - - =e - - - 1.5 pounds 
IER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
RADIO FREQUENCY POWER AMPLIF D-C Plate Voltage - - - - - 1000 1500 2000 volts 
AND OSCILLATOR D-C Grid Volfage 25%" +9) a tr theca en aerate 
Class-C Telegraphy (Key-down conditions, | tube) D-C Plate Current - . - - - 215 167 150 ma. 
y D-C Grid Current - - - . - 28 22 21 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Input Voltage (approx.) - 320 355 425 volts 
D-C PLATE VOLTAGE - - - - - 3000 MAX. VOLTS Driving Power (approx.) - - - 8 6 8 watts 
D-C PLATE CURRENT - . - - - 225 MAX. MA. Plate Power Input - - . - - 215 250 300 watts 
PLATE DISSIPATION - - - = - 75 MAX. WATTS Plate Dissipation - . - - . 75 75 75 watts 
GRID DISSIPATION’ - - - - - - 13 MAX. WATTS Plate Power Output - - - - 140 175 225 watts 
PLATE MODULATED RADIO TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - - 1000 1500 2000 volts 
FREQUENCY AMPLIFIER fetal les Yollage nero? Narn e fast 379 500 volts 
: Pree Fixed Bias Voltage - - - - - —130 —26 —380 volts 
Class-C Telephony (Carrier conditions, per tube) Grid. Resistor 3 . af 5 i x 7300 £000 6000 sid, 
. - ate Current - - - - - 5 0 ma. 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) DiC Grid Current (aperor) : ¥ i 1é 18 20''inak 
D-C PLATE VOLTAGE - - - - - 2400 MAX. VOLTS nen he Input Voltage (approx.) - ye a ti Mie 
ivi ; eS t 
D-C PLATE CURRENT - - - - - 180 MAX. MA. Grid Dissipation = of se aeie Wak He Fa ? a tert 
- P “ A a ate Power Input - - - - - 5 5 60 watts 
PLATE DISSIPATION 50 MAX. WATTS Plate Dissipation z i i: c 50 50 56 Gath 
GRID DISSIPATION. - - - - - - 16 MAX. WATTS Plate Power Output - . - - . 85 145 210 watts 
AUDIO FREQUENCY POWER AMPLIFIER % TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - . . . - 1500 2000 volts 
AND MODULATOR D-C Grid Voltage! - . - - - - —130 —190 volts 
Class—AB Peak A-F Grid Input Voltage (per tube) - 130 190 volts 
1 Zero-Signal D-C Plate Current - - - - 67 50 ma. 
MAXIMUM RATINGS (Per tube) erate D-C Plate Current - - - - 143 hes ma. 
riving Power - . - - - - - watt 
D-C PLATE VOLTAGE 7 7 = = = 3000 MAX. VOLTS Effective Load, Plate-to-Plate ayemg es) i 14 )0,200 21,200 ohms 
a td * .. ax-Signa ate Power Output - - - - watts 
BASNARSD-C (PLATE CURRENT oa MAX, MA; Max-Signal Plate Dissipation (per tube)  - . 75 75 watts 
PLATE DISSIPATION - - - - . 75 MAX. WATTS Total Harmonic Distortion - - - - - 3.0 3.5 per cent 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", 
POSSIBLY EXCEEDING MAXIMUM RATINGS, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 1-2-52) Copyright, 1952 by Eitel-McCullough, Inc. b Indicates change from sheet dated 4-1-46. 


AUDIO FREQUENCY POWER AMPLIFIER 


> TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 


D-C Plate Voltage - - - - - 1000 1500 2000 volts 
AND MODULATOR D-C Grid Voltage? - ~70 —I130  —I90 volts 
Class—AB Peak A-F Grid Input Valtece (pen tube) 215 250 300 volts 
- Zero-Signal D-C Plate Current - 100 67 50 ma. 
Max -Signal P: -C Plate Current - 350 285 250 ma. 
ax-Signal Avg. Driving Power (approx. 7 6 5 watts 
MAXIMUM RATINGS (Per tube) yee Sanat ae Driving hale - on 23 ah ware 
a a 2 x 2, ective Loa Plate-to-Plate - - § 1,000 8,000 ohms 
DOPEATEWOLI ASE 2009 MARS VOLTS vehi be Plate Power Sct - : j 200 280 350 watts 
a . ~ E ax-Signa ate Dissipation (per tube 75 75 75 watts 
MAK-SIGNAL) D-CoPLATE (CURRENT 225 MAX. MA. Total Harmonic Distortion - - 2.0 45 6.0 per cent 
PLATE DISSIPATION * + = - a 75 MAX. WATTS 1Adjust to give stated zero-signal plate current. The effective grid- 
circuit resistance for each tube must not exceed 250,000 ohms in class- 
GRID DISSIPATION’ - - - - - - 13 MAX. WATTS 1 operation. 
APPLICATION 
MECHANICAL Plate Voltage—The plate-supply voltage for the 75TL 


Mounting—The 75TL must be mounted vertically, base 
down or up. The plate and grid leads should be flexible. 
The tube must be protected from vibration and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-3 and 
HR-2) should be used at the plate and grid terminals of 
the 75TL. If the free circulation of air around the tube is 
restricted, a small fan or centrifugal blower should be 
used to provide additional cooling for the plate and grid 
seals. 


Cooling requirements will be met if the temperature of 
the plate and grid seals is not allowed to exceed 225°C. 
One method of measuring these temperatures is provided 
by the use of ‘“‘Tempilaq’’, a temperature-sensitive lacquer 
available from the Tempil Corporation, New York 11, N.Y. 


ELECTRICAL 


bs Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the base pins, should be 
the rated value of 5.0 volts. Variations must be kept 
within the range of 4.75 to 5.25 volts. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 75TL, there 
is little advantage in using bias voltages in excess of 
those given under ‘‘Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of loss 
of excitation. 


065 DIA. MIN. 
O71 DIA. MAX. 


BAYONET BASE 


ALL_DIMENSIONS_IN_ INCHES 
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should not exceed 3000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under “Typical Operation’? for the power 
output desired. 


Grid Dissipation—The power dissipated by the grid of the 
75TL must not exceed 13 watts. Grid dissipation may be 
calculated from the following expression: 
12 =Qoualle 
where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 
€comp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.* In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any condition 
of loading. 


> Plate Dissipation—The plate of the 75TL operates at a 


visibly red temperature at its maximum rated dissipation 
of 75 watts. Plate dissipation in excess of the maximum 
rating is permissible only for short periods of time, such 
as during tuning procedures. 


2For suitable peak v.t.v.m. circuits see, for instance, "Vacuum Tube 
Ratings'', Eimac News, January, 1945. This article is available in reprint 
form on request. 
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BOTTOM VIEW 


> Indicates change from sheet dated 4-1-46. 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1000, 1500 and 
2000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by Pp. 

Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1000, 
1500, and 2000 volts respectively. 
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5-B6-76230 


> 


EITEL“Mc ¢ WLLOU GH INc. 


“SAIN BRUNO, CALIFORNIA 


The Eimac 100TH is a high-mu power triode having a maximum plate dissipation rating of 100 
watts, and is intended for use as an amplifier, oscillator, or modulator. It can be used at its maximum 


ratings at frequencies as high as 40-Mc. 


Cooling of the 100TH is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation by convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: |Thoriated tungsten 
Voltage - - - - - - - 
Current - - - Soy i 


> Amplification Factor (Average) -  - 


Direct Interelectrode Capacitances (Average) 


Grid-Plate - - - - - - 
Grid-Filament - - - - - 
Plate-Filament - - 

> Transconductance 6i;==-200'ma., 
Frequency for Maximum Ratings - - 


MECHANICAL 


Base - - - (Medium 4-pin bayonet, 
Bamana) =) hm SEN eis ee 
Me oertinay ta, hn ti any hare t atl = 
BRCOOUNG 6 = )\= = mye pate ten) 


» Recommended Heat Dissipating Connectors 
Plate §-5.2 i= )=) be = 
Grid) =i t  S) ee e 

Maximum Overall Dimensions: 
Length - - - - - - - 
Diameter - - - - - - 
Net weight - - - a a Se 
Shipping weight 


E,;—2000y.,e,== 


: 0.3 puf 
4500 pmhos 
40 Mc. 


aoe ) 


ceramic) RMA type M8-078 
- RMA type 2M 
Vertical, base down or up. 
Convection and Radiation. 


(Avernoe Se real oe ecb eta ss leh ai Se ee a oe 


LOOTH 


HIGH-MU_ TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


Eimac HR-6 
Eimac HR-2 


7.75 inches 
3.19 inches 
4 ounces 
1.5 pounds 


AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 


AND MODULATOR 

Class-AB- (Sinusoidal wave, two tubes unless otherwise specified) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - 2 : : 
MAX-SIGNAL D-C PLATE CURRENT, 


3000 MAX. VOLTS 


PER TUBE Gist) Pee) 225) MAX MA; 
PLATE DISSIPATION, PER TUBE -~ - 100 MAX. WATTS 
RADIO FREQUENCY POWER AMPLIFIER 


AND OSCILLATOR 


Class-C Telegraphy or FM Telephony 
(Key-down conditions, per tube) 
MAXIMUM RATINGS 

D-C PLATE VOLTAGE - je Et eit 
D-C PLATE CURRENT - = = : 
PLATE DISSIPATION” - 2 x u 
GRID DISSIPATION § - = : . 


> PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER 


Class-C Telephony (Carrier conditions, per tube) 


3000 MAX. VOLTS 
225 MAX. MA. 
100 MAX. WATTS 
20 MAX. WATTS 


MAXIMUM RATINGS 
D-C PLATE VOLTAGE - = = = 
D-C PLATE CURRENT - - S S 
PLATE DISSIPATION - - = FS 
GRID DISSIPATION 
(Effective 4-1-49) Copyright, 


2500 MAX. VOLTS 
180 MAX. MA. 
65 MAX. WATTS 
20 MAX. WATTS 


1949 by Eitel-McCullough, Inc. 


D-C Plate Voltage - - - - - 1500 2000 2500 Volts 
D-C Grid Voltage (approx.)* - - —20 —35 —50 Volts 
Zero-Signal D-C Plate Current - - - 80 60 48 Ma. 
Max-Signal D-C Plate Current - - - 320 280 250 Ma. 
Effective Load, Plate-to-Plate - - - 8800 15,000 22,000 Ohms. 
Peak A-F Grid Input Voltage (per tube) - 145 150 155 Volts 
Max-Signal Peak Driving Power - - 18 19 15 Watts 
Max-Signal Nominal Driving Power (approx.) 9 9.5 7.5 Watts 
Max-Signal Plate Power Output - - - 280 360 425 Watts 
*Adjust to give stated zero signal plate current. 

TYPICAL OPERATION 

D-C Plate Voltage - . - ~ - 1500 2000 3000 Volts 
D-C Grid Voltage - - - - : —65 —80 —200 Volts 
D-C Plate Current - - - - - 190 165 165 Ma. 
D-C Grid Current - - - - - 48 39 51 Ma. 
Peak R-F Grid Input Voltage - - - 230 230 385 Volts 
Driving Power (approx.) - - - - 10 8 18 Watts 
Grid Dissipation - - - - - 7 5 10 Watts 
Plate Power Input - - - - - 285 335 500 Watts 
Plate Dissipation — - - - - - 100 100 100 Watts 
Plate Power Output - - - - - 185 235 400 Watts 
TYPICAL OPERATION 

D-C Plate Voltage - - - - - 1500 2000 2500 Volts 
D-C Grid Voltage - . - - - —150 —200 —250 Volts 
D-C Plate Current - - - - - 160 150 140 Ma. 
D-C Grid Current - - - - - 46 4| 40 Ma. 
Peak R-F Grid Input Voltage - - - 325 375 425 Volts 
Driving Power (approx.) - - - - 15 15.5 17 Watts 
Grid Dissipation . - - - - 8 7.3 7 Watts 
Plate Power Input - - - - - 240 300 350 Watts 
Plate Dissipation - - - - - 65 65 65 Watts 
Plate Power Output - - - - - 175 235 285 Watts 


p indicates change from sheet dated 8-1-44. 
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GRID DRIVING POWER-WATTS 


DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1500, 2000 and 
3000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
plate dissipation in watts is indicated 
by Pp. 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 


Ww 
(o} 


We) 
uo 


N 
oO 


= 


300 400 


POWER OUTPUT-WATTS 


GRID DRIVING POWER-WATTS 


GRID DRIVING POWER-WATTS 


E =!500 VOLT: 


"EIMAC 100TH. 


POWER OUT PUT-WATTS 


E =3000 VOLT 


‘ib 11 


EIMAC 100TH 
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3-D6-64561 


lOOTL 


LOW-MU TRIODE 


EITEL-Mc@ULLOU GH, IN¢. 


SAN BRUNO, CALIFORNIA MODULATOR 
OSCILLATOR 


AMPLIFIER 


The Eimac IOOTL is a low-mu power triode having a maximum plate dissipation rating of 100 
watts, and is intended for use as an amplifier, oscillator or modulator. It can be used at its maximum 
ratings at frequencies as high as 40-Mc. 

Cooling of the IO00TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation by convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: |Thoriated tungsten 
Voltage - - - - - - - - - - = 5.0 volts 
CUFFENT ianc=0 =e. ms cae a) =, | = 6.3 amperes 
Amplification Factor (Average) AG asian = ys = 14 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - 2.0 ppf 
Grid-Filament - - - - - - - - - 2.3 ppf 
Plate-Filament - - 2) eae ir 0.4 ppt 
>» Transconductance (i,=225 ma. YE 0000F e-= —90v.) 3000 umhos 
Frequency for Maximum Ratings “ae te ae 40 Mc. 
MECHANICAL 
Base - - - (Medium 4-pin bayonet, ceramic) RMA type M8-078 
Basing= 2-9-0 = =o mw ees eS RMA type 2M 
Mounting - - - - - - - - - - Vertical, base down or up. 
p Cooling - = = = = = = = = = = Convection and Radiation. 
» Recommended Heat Dissipating Connectors: 
Plate lean a ea itiessty ademas he yes ee, el oe oe es ea Eimac HR-6 
Grid) =Aveta ae are eee ee oy ee et ee Bae eee 
Maximum Overall Dimensions: 
Lengthss oe a een baer ee ee See fee we 7.75 inches 
Diainetere ey Wars le ee eH a ea iy Pie Ce el el ee 3.19 inches 
Pet WEICKT) sis, Silly oc ae tea oe nh i ae aR ee ee 4 ounces 
Shipping weight (Average) - - - - - - - = - - = = 5 = + = = 1.5 pounds 
AUDIO FREQUENCY POWER AMPLIFIER > TYPICAL OPERATION 
AND MODULATOR D-C Plate Voltage - - - - 1500 2000 2500 Volts 
: ih D-C Grid Voltage (approx.)* - - —65 —II0 —145 Volts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) Zero-Signal D-C Plate Current - i 


Max-Signal D-C Plate Current - 
Effective Load, Plate-to-Plate - = 


320 280 250 Ma. 


8800 15,000 22,000 Ohms 


- 80 60 48 Ma. 
MAXIMUM RATINGS J 


D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS Peak A-F Grid Input Voltage (per tube) 235 270 290 Volts 
Max-Signal Peak Driving Power - - 21 22 20 Watts 
‘MAX-SIGNAL D-C PLATE SNe 225 MAX. MA Max-Signal Nominal Driving Power (approx.) 10.5 V1 10 Watts 
PER TUBE 5 * : : ; : Max-Signal Plate Power Output - - 280 360 425 Watts 
PLATE DISSIPATION, PER TUBE - - 100 MAX. WATTS *Adjust to give stated zero signal plate current. 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
R D-C Plate Voltage - - - - - 1500 2000 3000 Volts 
AND OSCILLATO D-C Grid Voltage - - - - - —I75 —225 —400 Volts 
Class-C Telegraphy or FM Telephony D-C Plate Current - - - - - 190 165 165 Ma. 
(Key-down conditions, per tube) Diercrdac Cuesta zt = a 37 28 30 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage : - - 425 450 650 Volts 
° i 7 : bs MAX. VOLTS Driving Power (approx.) - - - - 14 i 20 Watts 
DE EAE eae ee MAX. MA Grid Dissipation - - - - - 75 5 8 Watts 
D-C PLATE CURRE e ever :. ‘ : Plate Power Input - = ~ ~ “ 285 335 500 Watts 
PLATE DISSIPATION ~ - = > = 100 MAX. WATTS Plate Dissipation  - - - - - 100 100 100 Watts 
P GRID DISSIPATION” - - - - 15 MAX. WATTS Plate Power Output - - - - - 185 235 400 Watts 
y PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
D-C Plate Voltage - - - - - 1500 2000 2500 Volts 
AMPLIFIER D-C Grid Voltage - - - - - —300 —400 -—S500 Volts 
Class-C Telephony (Carrier conditions, per tube) D-C Plate Current - : : E . 160 150 140 Ma. 
D-C Grid Current - - - - - 32 31 31 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - . 530 655 750 Volts 
-C PLATE VOLTAGE - - - - 2500 MAX. VOLTS Driving Power approx.) - - - = - 17 20 23 Watts 
ae PLATE CURRENT ; 180 MAX. MA Grid Dissipation - - - - - 8 7.5 7.5 Watts 
z : : ; : : Plate Power Input - - - - - 240 300 350 Watts 
PLATE DISSIPATION - - - - 65 MAX. WATTS Plate Dissipation = = = my . 65 65 65 Watts 
GRID DISSIPATION - - - - 15 MAX. WATTS Plate Power Output - - - - - 175 235 285 Watts 


(Effective 4-1-49) Copyright, 1949 by Ejitel-McCullough, Inc. v Indicates change from sheet dated 7-|-44. 
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DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER-WATTS 


The three charts on this page show 
the relationship of plate efficiency, 
power output and grid driving power 
at plate voltages of 1500, 2000 and 
3000 volts. 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 


These charts show com- 


plate dissipation in watts is indicated 
by p: 


Points A, B, and C are identical to the 
typical Class C operating conditions 
shown on the first page under 1500, 
2000, and 3000 volts respectively. 


IDENTICAL TO TYPICAL 


o FIRST PAGE. 


CLASS C OPERATING CON- 
ITION ON 


POWER OUTPUT-WATTS 


GRID DRIVING POWER-WATTS 


GRID DRIVING POWER -WATTS 


®, IDENTICAL TO TYPICAL 
CLASS C OPERATING CON 
DITION ON FIRST PAGE. 


200 


POWER OUTPUT-WATTS 


Ore NTICAL TO TYPICAL 
CLASS C OPERATING CON 
DITION ON FIRST PAGE. 


400 


POWER OUTPUT -WATTS 


058”t.003” 


" 
1 


_ 


NOT CONNECTED- 


ae RMA Base 


No.M8-078 


FILAMENT 


FILAMENT 


PLATE CAP 
NO. 4000C 


alo ere 


GRID CAP 
(SEE TUBE OUTLINE DRAWING) 


2-G4-70756 


152TH 


MEDIUM-MU TRIODE 


MODULATOR 
OSCILLATOR 
AMPLIFIER 


EITEL«-McGULLOU GH, INC. 


“SAN BRUNO, CALIFORNIA 


The Eimac 152TH is a medium-mu power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate-dissipation rating of 150 watts and a maximum plate-voltage rating 
of 3000 volts at frequencies up to 40 Mc. 

The 152TH in class-C r-f service will deliver up to 600 watts plate power output with 27 watts 
driving power. Two 152TH's in class-B modulator service will deliver up to 600 watts maximum-signal 
plate power output with 8 watts nominal driving power. 


GENERAL CHARACTERISTICS 


> 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - - - - 5.0 or 10.0 volts 
Current - - - - - - - - - - 12.5 or 6.25 amperes 
Amplification Factor (Average) - - - - - : - - - - 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - ~ - - - - - - - - - - 4.8 uufd 
Grid-Filament - - - - - - - - - - = 5.7 putd 
> Plate-Filament - - . hers - - - - - - 0.4 uyfd 
Transconductance (Ilb=500 ma., Eb=3000 v.) - - - - - - - 8300 yumhos 
Highest Frequency for Maximum Ratings - - - - - . - - - 40 Mc 
> MECHANICAL 
ere bits, VES awe Ns mane ee aw aes, gos) Special: 4-pin 
Basing - - . - - - . - - - - - See outline drawing 
Socket - - - - - - - - - Johnson type No. 124-213 or equivalent 
@ Mounting Position - -- - - - - - - - - . - - - . . - Vertical, base down or up 
Cooling oe ne Be ey ne a Aco Seen Oats ee Po ee Tk! ges Convection and radiation 
Maximum Temperature of Plate and Grid Seals - . - - - - - - - - - - - - - - 225°C 
Recommended Heat-Dissipating Connectors: 
Plate - - - - - - - - . - - - - - - - - - - - - Eimac HR-5 
Grid - - - - - - ~ - - - - * - - - - - - - - - Eimac HR-6 
Maximum Over-all Dimensions: 
Length - - - - - - - - - - - - - - - - - - - + - 7.63 inches 
Diameter - - - - . - - - - - - - - - - - - - - - 2.57 inches 
Net Weight - - - - - - - - - - - - - - - - - - - - - 8 ounces 
Shipping Weight se eM ca Vow Mei eta Pe ee a ae te) la ate - 1.25 pounds 
rs TYPICAL OPERATION (Frequencies up fo 40 Mc. * 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION ep fo Mel a Oe ee 
OR OSCILLATOR D.C Grid Voltage Se hee OK “13 200 -300 volts 
ie - ate Curren - - - . - 50 ma 
Class-C Telegraphy (Key-down conditions, one tube) Bi Sid Carcent®e 2 2 é : 58 5 es 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Voltage - - - - 265 335 410 volts 
D-C PLATE VOLTAGE - <os - = 3000 MAX. VOLTS eppey Power® = 9 he) Pas eo eee ce 13 20 27 ~watts 
D-C PLATE CURRENT - - - - - 450 MAX. MA Plate Power Input - - - - - 500 600 750 watts 
PLATE DISSIPATION - - - - - 150 MAX. WATTS Plate Dissipation - - - - - 150 150 150 watts 
GRID DISSIPATION - - - - - - 30 MAX. WATTS Plate Power Output - - - - - 350 450 600 watts 
Os = TYPICAL OPERATION (Frequencies up i nl Mc. } 
PPLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION ' WASSER Bey 
AMPLIFIER D-C Grid Voltage - - ‘ N30 -200  -300 -350 volts 
Class-C Telephony (Carrier conditions, per tube) ee eae Current” Re 6B onc hes or a fae sa 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid Voltage - - - 300 330 440 485 volts 
5 rast) Power* - - - - - 12 10 12 15 watts 
D-C PLATE VOLTAGE - - - - - 2500 MAX. pee Grid Dissipation* - . - - 6 4 4 4 watts 
D-C PLATE CURRENT - . - = - 350 MAX. Plate Power Input - . - - 270 350 440 500 watts 
PLATE DISSIPATION - - - - 100 MAX. WATTS Plate Dissipation - - - - 100 100 100 100 watts 
GRID DISSIPATION - . - - . - 30 MAX. WATTS Plate Power Output - - - - 170 250 340 400 watts 
PAUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
“¢ S Hay Sb gh - 35) = OOO 2000 2500 volts 
rid Voltage - - - -65 -95 -125 volts 
OR MODULATOR Zero-Signal D-C Plate Current: - - 65 50 40 ma 
Max-Signal D-C Plate Current . . 515 05 340 ma 
Class-B Effective Load, Plate-to-Plate - . - 6000 11,000 17,000 ohms 
Peak A-F Grid Voltage (per tube) - - 165 195 volts 
MAXIMUM RATINGS (Per tube) ieee Antal he pia vt : A H > waite 
ax-Signal Nominal Driving Power - watts 
& D-C PLATE VOLTAGE ? a , fe! : 3000 MAX. VOLTS Max-Signal Plate Power Input - - - 775 810 850 watts 
D-C PLATE CURRENT " Z Z ‘ 3 450 MAX. MA Max-Signal Plate Power Output - - 500 550 600 watts 
*Approximate values. 
PLATE DISSIPATION - - - = 150 MAX. WATTS 1Adjust to give stated Zero-Signal D-C Plate Current. 


(Effective 11-25-52) Copyright 1952 by Eitel-McCullough, Inc. P Indicates change from sheet dated 6-1-44. 


> APPLICATION 


MECHANICAL 

Mounting—The 152TH must be mounted vertically, 
base down or up. The plate and grid leads should be 
flexible, and the tube must be protected from vibration 
and shock. 
Cooling—Heat Dissipating Connectors (Eimac HR-5 
and HR-6 or equivalent) must be used at the plate and 
grid terminals of the 152TH. Forced-air cooling is not 
required in properly designed equipment operating at 
frequencies below 40 Mc. If the free circulation of air 
around the tube is restricted, a small fan or centrifugal 
blower should be used to provide additional cooling. 

The temperature of the plate and grid seals must not 
be allowed to exceed 225° C. One method of measuring 
these temperatures is by the use of ''Tempilag,'' a tem- 
perature-sensitive lacquer manufactured by the Tempil 


Corporation, 132 W. 22nd St., New York II, N. Y. 


ELECTRICAL 

Filament Voltage—The filaments of the 152TH may 
be operated either at 10.0 volts when connected in 
series or at 5.0 volts when connected in parallel (see 
basing diagram). For maximum tube life the filament 
voltage should be maintained at the rated value. Varia- 
tions must not be allowed to exceed + 5%. 

Bias Voltage—When grid-leak bias is used, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation, and 
the grid-leak resistor should be made adjustable to 


365MAX——, ee 
350M IN an, 


DIMENSIONS 
IN INCHES 


ad Indicates change from sheet dated 6-1-44. 


4 PINBASE DIMENSIONS 


facilitate maintaining the bias voltage and plate current 
at the desired value from tube to tube. 

Grid Dissipation—The power dissipated by the grid 
of the 152TH must not exceed 30 watts. Grid dissipa- 
tion may be calculated from the following expression. 


Ps =€cmple 
where P,=grid dissipation, 
Ecmp =peak positive grid voltage, and 
|,=d-c grid current. 


cmp May be measured by means of a suitable peak- 
reading voltmeter connected between filament and 
grid.' In equipment in which the plate loading varies 
widely, such as oscillators .used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 
Plate Dissipation—The plates of the 152TH operate 
at a visibly red color at the maximum rated dissipation 
of 150 watts. Plate dissipation in excess of the maximum 
rating is permissible only for short periods of time, such 
as during tuning procedures. 


1For suitable peak v.t.v.m. circuits see, for instance, ‘Vacuum 
Tube Ratings,"' Eimac News, January, 1945. This article is available 
in reprint form on request. 
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LOW-MU TRIODE 


MODULATOR 
OSCILLATOR 
rg 


EIT EG, GMMEPO U GH, Inc 


SAN BRUNO, CALIFORNIA 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
VOL SGC capes Ae pein Meta Gane aterm: Py 5.0.01 10/0 volts 
Current eis y-)men ote net = = 112-5 of 6.25 amperes 
Amplification Factor (Average) - - - - - - - - 12 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - = = - 4.4 upf 
Grid-Filament - - - - - - - - - - 45 ppt 
Plate-Filament - - - - - - - -.- - 0.7 ppt 
Transconductance (i,= 500 ma., E, = 3000 v., E.=-85 v.) 7150 umhos 
MECHANICAL 
SG SR ie a, eae ees Sipser tay No. 5000B 
So Gite Ji oS eo. ce ae en ae - - RMA type 4BC 
Maximum Overall Dimensions: 
Mength? £29 Sear aie eel ee 7.625 inches 
Diameter - - - - - - - - - - = 2.563 inches 
Net weight - - - - = = = = = = = = - = 7 ounces 
Smening weiant (Average) ) = = .- = "2s5 "i= = = 2.0 pounds 


Aupbio FREQUENCY POWER AMPLIFIER AND MODULATOR 


Class B 

ZERO GRID CURRENT TYPICAL OPERATION 

OPERATION——2 TUBES 2 TUBES MAX. RATING 
D-C Plate Voltage - - Perea Od ae 2000 hm 3000 1500 2000 3000 £3000 volts 
Max.-Sig. D-C Plate Currents per tube* e ° e s . e 450 ma. 
Plate Dissipation, per tube* - - - . . : . ~ ° 150 watts 
D-C Grid Voltage (approx.) - - - —105 -—l160 -—260 -—105 -160 -260 volts 
Peak A-F Grid Input Voltage - - - oe 20m 520 500" 36207 675 volts 
Zero-Signal D-C Plate Current - - 135 100 65 £3) 100 65 ma. 
Max.-Signal D-C Plate Current - - 2860200) 9220 Syl) a8 Clot eke ma. 
Max.-Signal Driving Power (approx. ) 0) O 6) LS ip=' 3 watts 
Effective Load, Plate-to-Plate - - - 5100 10500 24000 5500 9000 20400 ohms 
Max.-Signal Plate Power Output - - Va0ge 2 20.aeO 5602 5 7002e J00 watts 


*Averaged over any sinusoidal audio frequency cycle. 


RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
Class-C *Telegraphy 


(Key down conditions without modulation) 


TYPICAL OPERATION——1 TUBE MAX. RATING 

D-C Plate Voltage - - - - - - = - 1500 2000 3000 3000 volts 

D-C Plate Current - - - - - - - - 333 300 250 450 ma. 

DaG Grid GUrrenites ewe i= ees = ein be 45 42 40 75 ma. 

D-C Grid Voltage - - - - - - - - 250 —300 —400 volts 

Plate Power Output - - - - - - - - 350 450 600 watts 

* Plate Input - - - - - - - - =- = 500 600 750 watts 
Plate Dissipation - - strat | tame 150 too 150 150 watts 

Peak R. F. Grid Input Voliaee: Reet - - 400 455 550 volts 

Driving Power, (approx.) - - - - - - 16 18 20 watts 


*The above figures show actual measured tube performance, and do not allow for variations in circuit losses. 


(Effective 1-1-44) Copyright, 1946 by Eitel-McCullough, Inc. 
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PRINTED IN U.S. A. 3-A4-76231 


250TH 


HIGH-MU TRIODE 


EITE | Ir ¢c U e fou S H, IN MODULATOR 


SAN BRUNO, CALIFORNIA OSCILLATOR 
AMPLIFIER 


The Eimac 250TH is a high-mu power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate-dissipation rating of 250 watts and a maximum plate-voltage rating 
of 4000 volts at frequencies up to 40 Mc. 

The 250TH in class-C r-f service will deliver up to 1000 watts plate power output with 39 watts 
driving power. Two 250TH's in class-AB, modulator service will deliver up to 1180 watts maximum- 
signal plate power output with 42 watts nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - . - - - - - - - : 5.0 volts 
Current - - - - - . = - - - - - 10.5 amperes 
Amplification Factor (Average) - = 2 é . . . 3 Pr : 37 
Direct Interelectrode Capacitances (Average) 
Grid-Plate = - - - - : - : : - - - 2.9 ppt 
Grid-Filament - = = Z = 2 : s 2 : é, 2 4.6 ppt 
Plate-Filament - - = sos : . . - - : - 0.5 up 
Transconductance (I»=300 ma., Ey =3000 v.) - - - - - - - 5600+ pzmhos 
Highest Frequency for Maximum Ratings - - - - = = = = = 40 Me 
mESpANICAL 
Base = : 2 : c : = : = - - = - Special 4-pin 
Basing - 2 = 2 = Sa 6 = 5 2 - - - See outline drawing 
Socket National No. XM-50 eeaulvalent 
er . : ‘ : : 5 ~ UE. F. Johnson No. 123-211 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - . - - - - - - - - - Convection and radiation 
Maximum Temperature of Plate and Grid Seals - - - - - : - 22 IG 
Recommended Heat-Dissipating Connectors: : 
Plate - - - - - - : - - - - - - - - - - - - - - Eimac HR-6 
Grid - - - - - - - - - - - . . - - - - - . - - Eimac HR-3 
Maximum Over-all Dimensions: 
Length - - - - . . - - - - - - - - - - . - - = 10.13 inches 
Diameter . - - - - - . . - - . - - - - - - - - 3.81 inches 
Net Weight - - - - - - - . - - - - - - - - - - - - - - 10 ounces 
Shipping Weight - - - - - - - - - : . - - - - - - . . - - 3 pounds 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION, per tube ei iredue gies up to 40 Mc.) 
D-C Plate Voltage - - - 2000 3000 4000 volts 
AND OSCILLATOR D-C Grid Voltage - - - - - - —100 —I50 —220 volts 
Class-C Telegraphy or FM Telephony D-C Plate Current Shee ea eet Ot 357 ga ee 
(Key-down acne per tube) D-C Grid Current* - py 94 90 93 = 
MAXIMUM RATING Peak R-F Grid Voltage (approx. = oe 345 395 470 volts 
D-C PLATE VOLTAGE = - - 4000 MAX. VOLTS saa E ete 2 at ete ru a ib bhatt 
D-C PLATE CURRENT - - - 350 MAX. MA Bhs ae coal eal ie a hee ale 
PLATE DISSIPATION - -  - 250 MAX. WATTS Plate Diedivatlcn, =. pai ul euetes ge gee aaseg ene mnnetaE 
GRID DISSIPATION’ - . - - 40 MAX. WATTS Plate Power Output - .- + - - - 464 750 1000 watts 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, sper Phe (Frequencies up to 40 Mc.) 
POWER AMPLIFIER D-C Plate Voltage - - - += 2000 2500 += 3000 volts 
D-C Grid Volt - - - - - - —160 —I80 —200 It 
Class-C Telephony (Carrier conditions) D-C Plate Current i Chie te ac 250 225 200 ma 
MAXIMUM RATINGS, PER TUBE (Frequencies up to 40 Mc.) Steck Srid Voltage Ck Lu aieieseaee ere 
D-C PLATE VOLTAGE . - - 3200 MAX. VOLTS Driving Power* - - - - - - 22 17 14 watts 
D-C PLATE CURRENT - - : 280 MAX. MA Grid™ Dissipation? (“<P ys en Aw at Be 12 8 & watts 
PLATE DISSIPATION Ate se 165 MAX. WATTS pci ht sel OES Cec itimetr= a 
GRID DISSIPATION - . - - 40 MAX. WATTS Plate Power Output - - - - - = 335 400 435 watts 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND MODULATOR D-C Plate Voltage Win Lease. > 1500), 2000] i anemia ros 
1 = = ~ : — t 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) Ears. Signal D.C’ Plate Current - Cee 220 Ee. ate ee : 
MAXIMUM RATINGS ax-Signa ate Current a oe 7 7 ma 
DO RATE VOLTAGE «=. 4000 MAX. VOLTS. tctnngeds rehab’ | = 2am ah 2888 Sh 
MAX-SIGNAL D-C PLATE Seas ype tis peak Baad Rowen Saar: 92 ne ~ watts 
é - x-Si omi vi - - 46 5 tt 
PER TUBE 250 MAX. WATTS Max-Signal Plate Power Output - -— - 630 900 1180 watts 
: ; ; + Acoemnniatslued. 
MAX-SIGNAL GRID DISSIPATION. - 40 MAX. WATTS Adjust ta give tated’ Zereignal D:C Plate Current. 


(Effective 5-1-53) Copyright 1953 by Eitel-McCullough, Inc. 


APPLICATION 


MECHANICAL 


Mounting—The 250TH must be mounted vertically, 
base down or up. The plate and grid leads should 
be flexible, and the ae must be protected from 
vibration and shock. 

Cooling—Heat Dissipating Connectors (Eimac 
HR-6 and HR-3 or equivalent) must be used at the 
plate and grid terminals of the 250TH. Forced-air 
cooling is not required in properly designed equip- 
ment operating at frequencies below 40 Mc. If 
the free circulation of air around the tube is re- 
stricted, a small fan or centrifugal blower should 
be used to provide additional cooling. 


The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
"Tempilag,'' a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 W. 22nd 
St., New York II, N. Y. 


ELECTRICAL 

Filament Voltage—The filament voltage, as mea- 
sured directly at the tube, should be 5.0 volts 
with maximum allowable variations due to line 
fluctuations from 5.25 to 4.75 volts. 

Bias Voltage—When grid-leak bias is used, suit- 
able protective means must be provided to pre- 
vent excessive plate dissipation in the event of 
loss of excitation, and the grid-leak resistor should 


-500 DIA. 


328 MIN. + 005 r 
-360_ 010 DIA. 


| : i] PLATE 
562 NOM 
51k MIN. 
5 
3 GRID 9= MIN. 
6 MAX. 38 DIA. MAX. 2 
10-5 MAX 
265 MIN 
O71 MAX 3 
96 MIN 
7 
= i 9= MAX 
.082 DIA. MAX. A ee oe ees 
ie N- f 
pe 2 33 Nom 
1.225 NOM. : 
| 8 
175 NOM 


325 MAX. 
.294 MIN. 


be made adjustable to facilitate maintaining the 
bias voltage and plate current at the desired value 
from tube to tube. 
Grid Dissipation—The power dissipated by the 
grid of the 250TH must not exceed 40 watts. Grid 
dissipation may be calculated from the following 
expression. 
Po Geral 
where P,=grid dissipation, 
€cmp = peak positive grid voltage, and 
|.=d-c grid current. 
€emp May be measured by means of a suitable 
peak-reading voltmeter connected between fila- 
ment and grid.’ In equipment in which the plate 
loading varies widely, such as oscillators used for 
radio-frequency heating, care should be taken to 
make certain that the grid dissipation does not 
exceed the maximum rating under any condition of 
loading. 
Plate Dissipation—The plates of the 250TH oper- 
ate at a visibly red ea at the maximum rated 
dissipation of 250 watts. Plate dissipation in ex- 
cess of the maximum rating is permissible only for 
short periods of time, such as during tuning pro- 
cedures. 
1For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings,'' Eimac News, January, 1945. This article is available in reprint 
form on request. 
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and 4000 volts respectively. 


power at plate voltages of 2000, 3000, 


typical Class C operating conditions 
shown on the first page under 2000, 


relationship of plate efficiency, power 
output and approximate grid driving 
combined grid and bias losses only. 
The driving power and power output 
figures do not include circuit losses. 
Points A, B, and C are identical to the 
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DRIVING POWER vs. POWER OUTPUT 
The three charts on this page show the 
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250TL 


LOW-MU TRIODE 


EITE RM. GUISE POU GH, Inc. : 


MODULATOR 


SAN BRUNO, CALIFORNIA 
OSCILLATOR 


AMPLIFIER 


The Eimac 250TL is a low-mu triode having a maximum plate dissipation of 250 watts. It is 
intended for use as an amplifier, oscillator or modulator, and can be used at its maximum ratings at 
frequencies up to 40 Mc. 


Cooling of the 250TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - : - - - - - - - - 5.0 volts 
Current - - - - - - - - . - - - 10.5 amperes 
Amplification Factor (Average) - - - : z : 2 J x : r 14 
Direct Interelectrode Capacitances (Average) 
Grid-Plate = - - - . . . . - - . . 3.0 upf 
Grid-Filament - - - - - - = - - - - - 3.7 ppt 
Plate-Filament - - - - - - - - : - . - 0.7 pupt 
> Transconductance (i, =350 ma., E,=3000V.) = - : - - - - 2650 umhos 
Frequency for Maximum Ratings - - - - - - - - - - - 40 Mc 
MECHANICAL 


Base: Medium 4-pin bayonet type, fits E. F. Johnson No. 211 series sockets, National XM-50 
socket, or the equivalent. 
For pin connections, see outline drawing. 


Mounting = = - = - 2 - 3 - - - Vertical, base down or up. ieee A 
Cooling - - - - - - - - - = - - Convection and radiation. 
Recommended Heat Dissipating Connectors: 
Plate - - - - - - - > - - - - - Eimac HR-6 
Grid - = - - - - 2 : - - - - - Eimac HR-3 
Maximum Overall Dimensions: 
Length - - - - : - - - - - - - . - - - . - - - - 10.13 inches 
Diameter - - - - - - - - - - - : - - - - - - - - 3.81 inches 
Net Weight - - - - - - - - - - - - - - - - - - . - - - 10 ounces 
Shipping Weight - - - - - . - - - . - . . - - - - - - - - 3 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
AND MODULATOR D-C Plate Voltage - .7 ttt 1500 20003000 Volts 
Class-AB, (Sinusoidal wave, two tubes unless otherwise specified) ihe Grid Voltage (approx.)* Sap ae ets Bice atk reife 
MAXIMUM RATINGS oe Banal a Le Sia 5 OE Sy 53 oe he if pe mie 
D-C PLATE VOLTAGE - - 3000 MAX. VOLTS ective Loa ate-to-Plate > =f : ms 
A- Vol : : V 
MAX-SIGNAL D-C PLATE CURRENT, tee re bsnoreee (ieee) a ane) ese 
PER TUBE - - 350 MAX. MA. Max-Signal Nominal Driving Power SF She 38 37 16 Watts 
MAX-SIGNAL PLATE DISSIPATION, Max-Signal Plate Power Output - - - - 580 800 1000 Watts 
PER TUBE - - - 250 MAX. WATTS *Adjust for given zero-signal plate current. 
RADIO FREQUENCY POWER AMPLIFIER MAE yet ay tube* pitrecuescies up to 40 Mc.) 
ate Voltage = - - - 2000 3000 4000 Volt. 
AND OSCILLATOR D-C Grid Voltage - . - - - - - —200 —350 —500 Volts 
Class-C Telegraphy or FM Telephony hoe one verano ee bec dl ae = ES ai Mae 
(Key-down conditions, per tube) Peak RF Grid input Voltage (approx.) - > S78 720900 Volis 
= = tt 
MAXIMUM RATINGS Grid Dissipation (approx.) - - . - - uh. tage iste Watts 
D-C PLATE VOLTAGE - - - 4000 MAX. VOLTS ower Input E Set Sybase atts 
D.C PLATE CURRENT - > - 350 MAX. MA rote Diuipation > 22] ll MS eo 50 Wat 
PLATE DISSIPATION = & .. 250 MAX. WATTS *These figures show actual measured le Fees and do not allow for 
GRID DISSIPATION - - - - 35 MAX. WATTS variations in circuit losses. 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, per tube* 1 ae tea up to 40 Mc.) 
D-C Plate Volt - - - - - 2000 2500 3000 Volt: 
POWER AMPLIFIER D-C Plate Gores - - - - - - - 250 225 200 ai 
Class-C Telephony (Carrier conditions, per tube) > acta! pei wouags * Se PRE osha 3,00 5,00 7.300 Ohms 
Fixed D-C Bi S I It - - - - —I4 —22 = 
MAXIMUM RATINGS D-c Grid Gicients-w = age iaiche Wy 29 20 14 at 
Peak R-F Grid Input Voltage - - - - 840 795 795 Volts 
D-C PLATE VOLTAGE - - - 3200 MAX. VOLTS Driving Power (approx.) PSS ad Fe 24 16 Il Watts 
Grid Dissipation (approx.) - - - - - 9 6 5 Watts 
D-C PLATE CURRENT - - - 280 MAX. MA Plate Power Input - : - ° 3 = 500 565 600 Watts 
; Plate Dissipation - - - - - - - 165 165 165 Watts 
PLATE DISSIPATION - - - - 165 MAX. WATTS Plate Power Output = =) - es ss Ce 335 400 435 Watts 
*Th figur how tual d tub f dd t allow f 
GRID DISSIPATION - - - - 35 MAX. WATTS variations in circuif'losses, 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC. FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 8-20-53) Copyright, 1953 by Eitel-McCullough, Inc. » Indicates change from sheet dated 4-1-51. 


>» APPLICATION 


MECHANICAL 


Mounting—The 250TL must be mounted vertically, 
base down or up. The plate and grid leads should 
be flexible, and the fics must be protected from 
vibration and shock. 


Cooling—Heat Dissipating Connectors (Eimac 
HR-6 and HR-3 or equivalent) must be used at the 
plate and grid terminals of the 250TL. Forced-air 
cooling is not required in properly designed equip- 
ment operating at frequencies below 40 Mc. If 
the free circulation of air around the tube is re- 
stricted, a small fan or centrifugal blower should 
be used to provide additional cooling. 


The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
"Tempilag,'' a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 W. 22nd 
St., New York II, N. Y. 


ELECTRICAL 


Filament Voltage—The filament voltage, as mea- 
sured directly at the tube, should be 5.0 volts 
with maximum allowable variations due to line 
fluctuations from 5.25 to 4.75 volts. 


Bias Voltage—When grid-leak bias is used, suit- 
able protective means must be provided to pre- 
vent excessive plate dissipation in the event of 
loss of excitation, and the grid-leak resistor should 
be made adjustable to facilitate maintaining the 
bias voltage and plate current at the desired value 
from tube to tube. 


Grid Dissipation—The power dissipated by the 
grid of the 250TL must not exceed 40 watts. Grid 
dissipation may be calculated from the following 
expression. 
Pye Serle 
where P,—grid dissipation, 
€cmp—peak positive grid voltage, and 
|.=d-c grid current 


€cmp May be measured by means of a suitable 
peak-reading voltmeter connected between fila- 
ment and grid.’ In equipment in which the plate 
loading varies widely, such as oscillators used for 
radio-frequency heating, care should be taken to 
make certain that the grid dissipation does not 
exceed the maximum rating under any condition of 
loading. 


Plate Dissipation—The plates of the 250TL oper- 
ate at a visibly red color at the maximum rated 
dissipation of 250 watts. Plate dissipation in ex- 
cess of the maximum rating is permissible only for 
short periods of time, such as during tuning pro- 
cedures. 

1For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings,’ Eimac News, January, 1945. This article is available in reprint 
form on request. 


> Indicates change from sheet dated 4-1-51. 
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> LON 3) VIS Oa Gie 


304TH 


MEDIUM-MU TRIODE 


EITEL-McCULLOUGH, INc. ; 


SAN BRUNO, CALIFORNIA 


The Eimac 304TH is a medium-mu power triode intended for use as an amplifier, oscillator or 
modulator. It has a maximum plate-dissipation rating of 300 watts and a maximum plate-voltage rating 


of 3000 volts at frequencies up to 40 Mc. 


The 304TH in class-C r-f service will deliver up to 1200 watts plate power output with 53 watts 
driving power. Two 304TH’s in class-AB, modulator service will deliver up to 1400 watts maximum- 
signal plate power output with 14 watts nominal driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Thoriated Tungsten 
Voltage - - - - - - - 
Current - - - - - = : 


MODULATOR 
OSCILLATOR 


AMPLIFIER 


5.0 or 10.0 volts 
- 25.0 or 12.5 amperes 


Amplification Factor (Average) - - - - - - - - - - - 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plote - - - - - - - - - - - - - 10.2 uu 
Grid-Filament : - . - - - - - - - - - 13.5 put 
Plate-Filament - - - - - - - - - - - - 0.7 ppt 
Transconductance (I, =1.0 amp., E, =3000 v.) - - - - 16,700 umhos 
Highest Frequency for Maximum Ratings - - - - - - - - - 40 Mc 
MECHANICAL ; 
Base - - . - - - - - - - - - - - Special 4-pin | 
Basing - - - - - - - - - - - - - See outline drawing 
Socket = - : - - - - - - - Johnson type No. 124-213 or equivalent 
Mounting Position - - - 5 = - = = A 2 = = 4 = = - - Vertical, base down or up 
Cooling - - - - - - - : - “ - : = : : : - - - Convection and radiation 
Maximum Temperature of Plate and Grid Seals - - = < : - - - - - - - - - 2250G 
Recommended Heat-Dissipating Connectors: 
Plate - : 2 = : : = “ - : : : = = : : : : - Eimac HR-7 
Grid = : = : : : : - - : = : = = - - = - - - Eimac HR-6 
Maximum Over-all Dimensions: 
Length - - - - = - : = = = - - - - - E - : - - - 7.63 inches 
Diameter - - - - - - Ss = = = - - - - - - - - - - 3.56 inches 
Net Weight - - - : - : : - 2 : - - - - - - - - - - - 9 ounces 
Shipping Weight - - - = : = - = = - - é - - - - - - - - 3.0 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - - - 1500 2000 3000 volts 
OR OSCILLATOR D6) Grid: Voltages" eis Sree oF om Neel 2817 2 200 —300 volts 
Hh. D-C Plate Current - - - + 665 600 500 ma 
Class-C Telegraphy (Key-down conditions, one tube) D-C Grid Current* 2 = ¥ Z 115 125 135 ma 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) ° Peak R-F Grid Voltage 1 cs 250 325 395 volts 
Driving Power* - - - - 25 39 53 watts 
D-C PLATE VOLTAGE - - -  - 3000 MAX. VOLTS Grid Dissipation* Aw Pere 16 12 16 watts 
D-C PLATE CURRENT > ee ae es ba 900 MAX. MA Plate Dissipation PAS eae 300 300 300 watts 
PLATE DISSIPATION - - - - 300 MAX. WATTS Plate Power Input - - - - 1000 1200 1500 watts 
GRID DISSIPATION - - - . - 60 MAX. WATTS Plate Power Output - - - - 700 900 1200 watts 
> PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 40 Mc.) 
D-C Plate Voltage - - . . 1500 2000 2500 volts 
AMPLIFIER D-C).Ghd’Voltagengae te te te ©2009 300 —350 volts 
, De D-C Plate Current - - - - 420 440 400 ma 
Class-C Telephony (Carrier conditions, per tube) D-C Grid Current* - - - - 55 60 60 ma 
: Peak R-F Grid Voltage - - - 330 440 485 volts 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Diivingipeweetucs : a : ; 18 26 29 wath 
D-C PLATE VOLTAGE - - -  ~- 2500 MAX. VOLTS Grid Dissipation* - - -~ - 7 8 8 watts 
D-C PLATE CURRENT - - - - 750 MAX. MA Plate Dissipation - - - - 200 200 200 watts 
PLATE DISSIPATION = +) = 6i2 200 MAX.-WATTS Plate Power Input - - - - 700 880 1000 watts 
GRID DISSIPATION - - . - - 60 MAX. WATTS Plate Power Output - - - - 500 680 800 watts 


&> AUDIO-FREQUENCY POWER AMPLIFIER 


OR MODULATOR 

Class- AB» 

MAXIMUM RATINGS (Per tube) 

D-C PLATE VOLTAGE . . - - 
D-C PLATE CURRENT . - - - 
PLATE DISSIPATION - - - - 


3000 MAX. VOLTS 
900 MAX. MA 
300 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified.) 


D-C Plate Voltage - - - - 1500 2000 3000 volts 
D-C Grid Voltage1 - - - - —65 —90 —150 volts 
Zero Signal D-C Plate Current - - 265 200 135 ma 

Max. Signal D-C Plate Current - - 1065 900 665 ma 

Effective Load Plate-to-Plate - - 2840 4820 10,200 ohms 
Peak A-F Grid Voltage (per tube) - 165 175 210 volts 
Max. Signal Peak Driving Power* - 50 37 27 watts 
Max. Signal Nominal Driving Power* - 25 19 14 watts 
Max. Signal Plate Power Input - - 1600 1800 2000 watts 
Max. Signal Plate Power Output - - 1000 1200 1400 watts 


*Approximate values. 
1Adjust to give stated Zero-Signal D-C Plate Current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ''TYPICAL OPERATION,'' POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 4-10-53) Copyright 1953 by Eitel-McCullough, Inc. 


> Indicates change from sheet dated 11-25-52. 


APPLICATION 


MECHANICAL 


Mounting— The 304TH must be mounted vertically, 
base down or up. The plate and grid leads should be 
flexible, and the tube must be protected from vibra- 
tion and shock. 


Cooling— Heat Dissipating Connectors (Eimac HR-7 
and HR-6 or equivalent) must be used at the plate 
and grid terminals of the 304TH. Forced-eir cooling 
is not required in properly designed equipment opera- 
ting at frequencies below 40 Mc. If the free circula- 
tion of air around the tube is restricted, a small fan 
or centrifugal blower should be used to provide 
additional cooling. 


The temperature of the plate and grid seals must 
not be allowed to exceed 225° C. One method of 
measuring these temperatures is by the use of 
“Tempilag,” a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 W. 22nd St., 
New York 11, N. Y. 


ELECTRICAL 


Filament Voltage—The filaments of the 304TH may 
be operated either at 10.0 volts when connected in 
series or at 5.0 volts when connected in parallel (see 
basing diagram). For maximum tube life the filament 
voltage should be maintained at the rated value. 
Variations must not be allowed to exceed + 5%. 


Bias Voltage—When grid-leak bias is used, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation, and 
the grid-leak resistor should be made adjustable to 
facilitate maintaining the bias voltage and plate cur- 
rent at the desired value from tube to tube. 


Grid Dissipation—The power dissipated by the grid 
of the 304TH must not exceed 60 watts. Grid dissipa- 
tion may be calculated from the following expression. 


Py =Ccmple 
where P,=grid dissipation, 
cmp = peak positive grid voltage, and 
|.=d-c grid current. 


€cmp May be measured by means of a suitable peak- 
reading voltmeter connected between filament and 
grid.’ In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 


Plate Dissipation—The plates of the 304TH operate 
at a visible red color at the maximum rated dissipation 
of 300 watts. Plate dissipation in excess of the maxi- 
mum rating is permissible only for short periods of 
time, such as during tuning procedures. 


‘For suitable peak v.t.v.m. circuits see, for instance, “Vacuum 
Tube Ratings,’’ Eimac News, January, 1945. This article is available 
in reprint form on request. 
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3O04TL 


EITEL-McCULLOUGH, INC. LOW-MU TRIODE 
Sia 


N@ GOAMREE SOS 1 C CAs Dales Oe Re Nia bg 
MODULATOR 


OSCILLATOR 
AMPLIFIER 


The Eimac 304TL is a low-mu, power triode having a maximum plate dissipation rating of 300 watts, and is 
intended for use as an amplifier, oscillator or modulator, where maximum performance can be obtained at low 
plate voltage. It can be used at its maximum ratings at frequencies as high as 40-Mc. 

Cooling of the 304TL is accomplished by radiation from the plate, which operates at a visible red color at 
maximum dissipation, and by means of air convection around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - - - - 5.0 or 10.0 volts 
Current - - - - - . - - - 25.0 or 12.5 amperes 
Amplification Factor [Aversge} - - : - 2 - = = 12 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - 8.6 wut 
Grid-Filament - - - - - - - - - - 12.1 upt 
Plate-Filament - - - - - - - - - - 8 apf 
Transconductance (i,=1.0 amp., E,=3000 v, e-= —I75v.) - - - 16,700 mhos 
Frequency for Maximum Ratings - - - - - - - - 40 Mc. 
SN CAL 
Base . - - . - - - - - - - Special 4 pin, No. 5000B 
Basing = - - - - - - - - - - - - - - RMA type 4BC 
Mounting - - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - Convection and Radiation 
Recommended Heat Dissipating Connectors: 
Plate - - - - : 2 ie A = is 2 See HIR27 
Grid - - - - - - - - - - - - - - HR-6 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - 7.625 inches 
\ Diameter - - - - - - - - - - - 3.563 inches 
)) Net weight - - - - - - : - - - - 9 ounces 
Shipping weight (Average) - - - - - - - - - - 2 pounds 
AUDIO FREQUENCY POWER AMPLIFIER PLATE MODULATED RADIO FREQUENCY 
AND MODULATOR AMPLIFIER 
Class B (Sinusoidal wave, two tubes unless otherwise specified) Class-C Telephony (Carrier conditions, per tube) 
D-C PLATE VOLTAGE - - - - 3000 MAX. VOLTS D-C PLATE NOLTAGE =) = > 3 AIZPOOIMARANGES 
MAX-SIGNAL D.C PLATE CURRENT D-C PLATE CURRENT - - - - 700 MAX. MA. 
PER TUBE : PLATE DISSIPATION - - 200 MAX. WATTS 
ew Ne = = 900 MAX. MA. GRID DISSIPATION - - -— - 50 MAX. WATTS 
PLATE DISSIPATION, PER TUBE - - 300 MAX. WATTS 
TYPICAL OPERATION (Power input limited to 500 and 1000 watts)* 
TYPICAL OPERATION, CLASS AB, DLS PliniCuany <u ftnaon0 soot 20nMaaogm ea 
D-C Plate Voltage - - - 1500 2000 2500 3000 Volts Total Bias Voltage - s - —500 —500 —525 —550 Volts 
D-C Grid Voltage (approx.)* - —I18 —170 —230 —290 Volts Fixed Bias Voltage - A - —410 —275 —300 —300 Volts 
Zero-Signal D-C Plate Current- 270 200 160 130 Ma. eee aids > 9 = . Hees re ae Bee a 
. ri urrent - - - 4. 
perpianel area teak 4 TE EE aa ec Pa iene oct Peak R-F Grid Input Nortage - 615 690 620 715 Volts 
Effective Load, Plate-to-Plate - 2540 5300 850012,000 Ohms Driving Power - z é 18 52 i 36 Watts 
Peak A-F Grid Input Voltage Grid Dissipation = - - - 3 15 2 9 Watts 
(per tube) ie - 18 170 230 290 Volts Plate Power Input - - - 500 1000 500 1000 Watts 
Max-Signal Peak Driving Power 0 0 0 0 Watts Plate Dissipation - = - 90 190 75 Bt habs 
Max-Signal Plate Power Output 256 490 610 730 Watts Plate Power Output - TUE SRA OIO, oifee tate ped 


*The figures are for convenience in obtaining a 500 or 1000 Watt carrier 
input per tube to the modulated amplifier. The output figures do not allow 
for circuit losses. 


*Adjust to give stated zero-signal plate current. The effective grid circuit 
resistance for each tube must not exceed 250,000 ohms. 


TYPICAL OPERATION, CLASS AB; ee eR UNS feo 
D-C Plate Voltage - - - 1500 2000 2500 3000 Volts Pete ea reba de a yan ea ey tetas Coe) 7 
D-C Grid Voltage (approx.)* - —!18 —I70 —230 —290 Volts Total Bias Voltage - -  - —370 500 —550 Vols 
Zero-Signal D-C Plate Current- 270 200 160 130 Ma. Fixed Bias Voltage - - - —1l60 —260 —440 Volts 
Max-Signal D-C Plate Current - 1140 1000 900 800 Ma. nee aut ay - : 5 . s Soo es sh nes 

: rid Current - - a. 

Effective Load, Plate-to-Plate - 2750 4500 6600 9100 Ohms Peak R-F Grid Input Voltage : 545 695 720 Volts 

Peak A-F Grid Input Voltage Driving Power - iy f ‘ 4l 55 40 Wats 

(per tube) e : - 245 290 340 390 Volts Grid Dissipation - - . 13 15 10 Watts 
Max-Signal Peak Driving Power 78 87 95 110 Watts Plate Power Input - . - 780 1050 1125 Watts 
Max-Signal Nominal Driving Power Plate Dissipation - ° 2 200 200 200 Watts 

(approx.) - 2 3 39 44 48 55 Watts Power Output - - - . 580 850 925 Watts 
Max-Signal Plate Power Output 1100 1400 1650 1800 Watts "plate, mnodulated (Clase! Gremplitions: the, corput Haures. dedne italiana 
*Adjust to give stated zero-signal plate current. circuit losses. 


(Effective 7-21-58) Copyright, 1958 by Eitel-McCullough, Inc. 


2 hart 304TL 


RADIO FREQUENCY POWER AMPLIFIER ier sytem cne eerabtnoog Mscen Ter 
-C Plate Voltage - - - - olts 

AND OSCILLATOR D-C Grid Voliags aP9 aise Be ve, Pn BON 300 ee eh OLS 

D-C Plate Current - - - - 665 600 500 Ma. 

Class-C Telegraphy or FM Telephony D-C Grid Current - - - - 90 85 80 Ma. 
(Key-down conditions, per tube) Peak R-F Grid Input Voltage - - 430 480 575 Volts 
Driving Power (approx.) - - - 33 36 40 Watts 
MAXIMUM RATINGS Grid Dissipation - - - - I I 8 Watts 
D-C PLATE VOLTAGE - - = 3000 MAX. VOLTS Plate Power Input - - - - 1000 +=1200 §=1500 Watts 
D-C PLATE CURRENT - : 2 A 900 MAX. MA. Plate Dissipation - - - - 300 300 300 Watts 
Plate Power Output - - - - 700 900 1200 Watts 


PLATE DISSIPATION 
GRID DISSIPATION 


ff 300 MAX. WATTS *The figures show actual measured tube performance, and do not allow for 
50 MAX. WATTS circuit losses. 


123 +.003 Be: i MIN. 


DIMENSIONS 
IN_INCHES 


} Indicates change from sheet dated 5-1-49 
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power output and grid driving power 
at plate voltages of 1500, 2000 and 


3000 volts. 
shown on the first page under 1500, 


typical Class C operating conditions 
2000, and 3000 volts respectively. 


plate dissipation in watts is indicated 
Points A, B, and C are identical to the 


The three charts on this page show 
the relationship of plate efficiency, 
bined grid and bias losses only. The 
driving power and power output fig- 
ures do not include circuit losses. The 
by 2D. 
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HIGH-MU TRIODE 


@ EIT EGuMe GU POU GH, INC. ° 


SAN BRUNO, CALIFORNIA RUE OR 
Fr OSCILLATOR 


AMPLIFIER 


The Eimac 450TH is a high-mu power triode having a maximum plate dissipation rating of 450 
watts, and is intended for use as an amplifer, oscillator and modulator. It can be used at its maximum 
ratings at frequencies as high as 40 Mc. 


Cooling of the 450TH is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipaton, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Filament: Thoriated tungsten 
Voltage - - - - - - - - - . - - 75 volts 
Current - - - - - : - - - - - - 12.0 amperes 
Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) = : - = . : E 2 : 2 38 
Direct Interelectrode Capacitances (Average) 
ferid-platen al)! rwarr dias) Wom Corey pA gate ow SNS 5.0 upfd. 
Grid-Filament  - - - - - - - - - - - - 8.8 wufd. 
Plate-Filament > - - - : - - - - = = 0.8 ywufd. 
Transconductance (i,=500 ma., E,=4000 v.) - - - - - - - - 6650 ,mhos 
Frequency for maximum ratings - - - . - . . - - - 40 Mc. 
>» MECHANICAL 
Base - . . - . - - - - - - - Special 4 pin, No. 5002B 
Basing . - - - - - - - - . - - - - RMA type 4AQ 
Mounting - - - - - - . - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - Radiation and air circulation 
ey) Note: Adequate ventilation or air cooling must be provided so that the seals and envelope 
do not exceed 200°C under operating conditions. 
Socket - - - - Johnson Type No. 211 or National Type No. XM50 or equivalent. 
Recommended Heat Dissipating Connectors: 
Plate - : - - - - - - - - - - - - - - - - - - Eimac HR-8 
Grid - : - = - : 2 : : : - : : - é - - - - Eimac HR-8 


Note: The grid terminal of the 450TH is now .560" in diameter. To accommodate existing equipment designed for the older 
style 450TH having .098" diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so 
that it may be removed from the grid terminal of the tube. The small grid terminal, if used, requires an HR-4 heat dissipating con- 
nector. (See outline drawing.) 


Maximum Overall Dimensions: 


Length IN LS See SERS SO ee ee ee ee ale eS WeSC EE IPA S1 oi ys. 
Diameter ” . - - - - - - - . - - - - - - - . - 5.125 inches 
Net weight - - - . - - - - . - - - - - . . : . - . - 1.3 pounds 
Shipping weight (Average) Stee DRS RR sg 9 oop iete: tsi = ep a oP, © Boe ge oho n ers 5.6 pounds 


» AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 


TYPICAL OPERATION—2 TUBES 


Class AB, (Sinusoidal wave, two tubes unless otherwise specified) D-C Plate Voltage - - - - - 3000 4000 5000 Volts 
D-C Grid Voltage (approx.)* - - - —50 —85 —I15 Volts 

MAXIMUM RATINGS Zero-Signal D-C Plate Current - - 200 150 120 Ma 
Max-Signal D-C Plate Current - . - 770 675 620 Ma 

D-C PLATE VOLTAGE - : - : 6000 MAX. VOLTS Effective Load, Plate-to-Plate - - - 7800 12,800 18,600 Ohms 
Peak A-F Grid Input Voltage (per tube) - 225 235 267 Volts 

MAX-SIGNAL D-C PLATE CURRENT Max-Signal Peak Driving Power - - - 40 34 40 Watts 

PER TUBE - - - - - - 600 MAX. MA. Max-Signal Nominal Driving Power (approx.) 20 17 20 Watts 

Max-Signal Plate Power Output - - - 1400 1800 2200 Watts 

PLATE DISSIPATION, PER TUBE - - 450 MAX. WATTS *Adjust to give stated zero-signal plate current. 

>» PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER 


TYPICAL OPERATION, PER TUBE* 


Class-C Telephony (Carrier conditions, per tube) nie hae rie 3 


Total Bias Voltage 


Fixed Bias Voltage - - - —100 —I50 —I75 Volts 

MAXIMUM RATINGS Grid Resistor - = + = 2500 3500 3500 Ohms 

D-C Grid Current - - - - - 6 43 50 Ma. 
D-C PLATE VOLTAGE = : 3 = 4500 MAX. VOLTS Peak R-F Grid Input Voltage - - - - 490 525 585 Volts 

Driving Power (approx.) - - - - - 30 23 29. Watts 

Grid Dissipation - - . - + 14 10 12 Watts 

D-C PLATE CURRENT - - - - 500 MAX. MA. Plate Power Input - - - - - =  JI50 1360 1550 Watts 

Plate Dissipation - - - - - - 300 300 300 Watts 

PLATE DISSIPATION - - - - - 300 MAX. WATTS slate Power ui putcierie ced yces agence ues: (Os Lee Watts 

e figures are for one tube operating at maximum plate dissipation as a 


plate modulated Class-C amplifier. The output figures do not allow for 
GRID DISSIPATION’ - - - - - 80 MAX. WATTS circuit losses. 


(Effective 8-1-50) Copyright, 1946 by Eitel Mc-Cullough, Inc. P Indicates change from sheet dated 10-1-49. 


® RADIO FREQUENCY POWER AMPLIFIER 
AND OSCILLATOR 


TYPICAL OPERATION, PER TUBE* 


Class-C Telegraphy or FM Telephony (Key-down conditions, per tube). D-C Plate Voltage - 
D-C Grid Voltage - - 
D-C Plate Current - 


MAXIMUM RATINGS D-C Grid Current - - - - 95 85 90 Ma 
Peak R-F Grid Input Voltag - - 400 410 570 Volts 

D-C PLATE VOLTAGE - - - ~- 6000 MAX. VOLTS Driving Power (approx.) -  - = 35 35 46 Watts 
Grid Dissipation - - - | 18 24 Watts 

D-C PLATE CURRENT - - - - 600 MAX, MA. Plate Power Input - - - 1500 1800 2250 Watts 


Plate 


PLATE DISSIPATION - I No - 450 MAX. WATTS Plate 
*The 


Dissipation - - 
Power Output - - - 1050 1350 1800 Watts 
figures show actual measured tube performance and do not allow for 


GRID DISSIPATION’ - - - - - 80 MAX. WATTS circuit losses. 


APPLICATION 


MECHANICAL 


Mounting—The 450TH must be mounted vertically, base 
up or base down. Flexible connecting straps should be pro- 
vided from the grid and plate terminals to the external 
grid and plate circuits. The tube must be protected from 
severe vibration and shock. 

te Cooling—Provision should be made for ample circulation 
of air around the 450TH. In the event that the design of 
the equipment restricts natural circulation, the use of a 
small fan or centrifugal blower to provide additional cool- 
ing for the tube will aid in obtaining maximum tube life. 
Special heat-dissipating connectors (Eimac HR-8) are 
available for use on the plate and grid terminals. These 
connectors help to prolong tube life by reducing the tem- 
perature of the seals. 


ELECTRICAL 


» Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 7.5 volts. Unavoidable variations in 
fialment voltage must be kept within the range from 7.03 
to 7.88 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 450TH, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided to 
prevent excessive plate dissipation in the event of loss of 


excitation. 
Grid Dissipation—The power dissipated by the grid of the 
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Page Two 


450TH must not exceed 80 watts. Grid dissipation may be 
calculated from the following expression: 


Py=e€cpmle 
where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.’ In equip- 
ment in which the plate loading varies widely, such as 
oscillators used for radio-frequency heating, care should 
be taken to make certain that the grid dissipation does 
not exceed the maximum rating under any conditions of 
loading. 


Plate Voltage—Except in very special applications, the 
plate supply voltage for the 450TH should not exceed 
6000 volts. In most cases there is little advantage in 
using plate-supply voltages higher than those given under 
“Typical Operation” for the power output desired. 


b Plate Dissipation—Under normal operating conditions, the 


power dissipated by the plate of the 450TH should not be 
allowed to exceed 450 watts. At this dissipation the 
brightness temperature of the plate will appear a visible 
red color. The value of this color is somewhat effected 
by light from the filament as well as from external 
sources. Plate dissipation in excess of the maximum rating 
is permissible for short periods of time, such as during 
tuning procedures. 

lFor suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 
Ratings,'' Eimac News, January, 1945. This article is available in reprint 
form on request. 
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NOTE:—The grid terminal on the new 
450TH and TL type tube is now .563” 
in diameter. To accommodate existing 
equipment which uses the 450TH or 
TL tubes with the old style .098” grid 
terminal, an adapter pin is provided. 
This adapter pin, if not needed, may 
be removed by unscrewing. 


b Indicates change from sheet dated 10-1-49 
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fo 450TL 


MEDIUM-MU TRIODE 
EITEL#MceCULLOUGH, INC. MODULATOR 
SAN BRUNO, CALIFORNIA OSCILLATOR 
AMPLIFIER 


The Eimac 450TL is a medium-mu power triode having a maximum plate dissipation rating of 
450 watts, and is intended for use as an amplifier, oscillator and modulator. It can be used at its 
maximum ratings at frequencies as high as 40-Mc. 

Cooling of the 450TL is accomplished by radiation from the plate, which operates at a visible 
red color at maximum dissipation, and by means of air circulation around the envelope. 


GENERAL CHARACTERISTICS 


> ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - 7.5 volts 
Current - - - - - - - - 12.0 amperes 


Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) - - - - . - - - - ‘18 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - 4.5 bp 
Grid-Filament - - - - - - - - 6.8 LF 
Plate-Filament - - - - - - - - 0.8 MF 
Transconductance (i, =500ma, E,=4000v, e.= —75v.) - - - - 5000 jmhos 
Frequency for Maximum Ratings - - - ° : : 40-Mc. 
> MECHANICAL 
Base - - - - . - - - Special 4 pin, No. 5002B 
Basing - - ~ . - ~ - - - - RMA type 4AQ 
Mounting - - - - - - - - Vertical, base down or up 
Cooling - . - - - - - Radiation and air circulation 


Note: Adequate ventilation or air cooling must be provided so that the seals and envelope 
do not exceed 200°C under operating conditions. 


Socket - - - Johnson Type No. 211 or National Type No. XM50 or equivalent. 

Recommended Heat Dissipating Connectors: 
Plate : : : : = : - . : - - - - - Eimac HR-8 
Grid - - - - - - - - . . Eimac HR-8 


Note: The grid Peininat of the “450TL i is now 560" in diameter. To accommodate existing equipment designed for the older style 
450TL having .098" diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so that it may be 
removed from the grid terminal of the tube. The small grid terminal, if used, requires an HR-4 heat dissipating connector. (See outline 
drawing.) 


Maximum Overall Dimensions: 


Peak A-F Grid’ Input Voltage (per tube) 


Length - - - - - - - - - - - - - - 12.625 inches 
Diameter - - - - - : - - - - - - - - 5.125 inches 
Net weight - - - - - - - . - - - - - . 1.3 pounds 
Shipping weight [Avarsgel - - - - - - - - . - - - - 5.6 pounds 
TYPICAL OPERATION—2 TUBES 
>» AUDIO FREQUENCY POWER AMPLIFIER De Plata Vehaadeed i) OAD EL oe Rishon lonelieace See 
AND MODULATOR D-C Grid Voltage (approx. }* a= - - - —!10 —I75 —240 Volts 
y P ve Zero-Signal D-C Plate Current - - - = - 200 150 120 Ma 
Class AB, (Sinusoidal wave, two tubes unless otherwise specified) Max-Signal D-C Plate Current - - - 770 675 620 Ma 
MAXIMUM RATINGS Effective Load, Plate-to-Plate - - - 7700 12,800 18,500 Ohms 


D-C PLATE VOLTAGE - R ¥ is e 6000 MAX. VOLTS Max-Signal Peak Driving Power - 40 33 56 Watts 
MAX-SIGNAL D-C PLATE abe soll Max-Signal Nominal Driving Power (approx.) 20 17 28 Watts 
PER TUBE - - - - 600 MAX. MA. Max-Signal Plate Power Output - - 1400 1800 2200 Watts 
PLATE DISSIPATION, PER TUBE - - - 450 MAX. WATTS *Adjust to give stated zero-signal plate current. 
> RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATON, PER TUBES 
D-C Plate Voltage - - - - 3000 4000 5000 Volts 
AND OSCILLATOR D-C Grid Voltage - - =) ay —275 —400 —500 Volts 


D-C Plate Current - - = “4 “, 


f ay D-C Grid Current - - - - ; 65 53 54 Ma 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube). past. F Grid Input Voltage s : i 640 740 870 Volts 
Driving Power (approx - - . - - 38 35 42 Watts 
MAXIMUM RATINGS ie puelpatcn - - - - - - - 20 13 15 Watts 
u ee ear, ae aes X. VOLTS ate Power Input - - - = = = 1500 1800 2250 Watts 
BC PLATE YOLIAGE - Re ay Plate Dissipation = = + =~ - ++ = 450 450 460) Watts 
D-C PLATE CURRENT - - - =~ = - MA. Plate Power Output - - - - - = 1050 1350 1800 Watts 
PLATE DISSIPATION sh ete a 450 MAX. WATTS *The figures show actual measured tube performance and do not allow for 
GRID DISSIPATION “LA, tte 65 MAX. WATTS circuit losses. 
» PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION, PER TUBE* LGR 
AMPLIFIER D-C Plate Current 380 340 345 Ma 


Total Bias Voltage 


Class-C Telephony (Carrier conditions, per tube) ee Bat | Valteae 


D-C Grid Current 
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MAXIMUM RATINGS Peak R-F Grid Input Volta 700 790 850 Volts 
Driving Power - 28 29 31 Watts 
D-C PLATE VOLTAGE - - - - = 4500 MAX. VOLTS Grid Dissipation - - 12 II \| Watts 
Plate Power Input - 1150 1360 1550 Watts 
D-C PLATE CURRENT - - - - - 500 MAX. MA. Plate Dissipation - 300 300 300 Watts 
Plate Power Output - - - - - 850 1060 1250 Watts 
PLATE DISSIPATION Ae mace CP 300 MAX. WATTS *The figures are for one tube operating at maximum plate dissipation as a 
plate modulated Class-C amplifier. The output figures do not allow for circuit 


GRID DISSIPATION * ce 65 MAX. WATTS losses. 
b Indicates change from sheet dated 9-1-44. (Effective 10-1-49) Copyright 1949 by Eitel-McCullough, Inc. 


APPLICATION 


MECHANICAL 


Mounting—The 450TL must be mounted vertically, base 
up or base down. Flexible connecting straps should be pro- 
vided from the grid and plate terminals to the external 
grid and plate circuits. The tube must be protected from 
severe vibration and shock. 


Cooling—Provision should be made for ample circulation 
of air around the 450TL. In the event that the design of 
the equipment restricts natural circulation, the use of a 
small fan or centrifugal blower to provide additional cool- 
ing for the tube will aid in obtaining maximum tube life. 
Special heat-dissipating connectors (Eimac HR-8) are 
available for use on the plate and grid terminals. These 
connectors help to prolong tube life by reducing the 
temperature of the seals. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 7.5 volts. Unavoidable variations in 
filament voltage must be kept within the range from 7.03 
to 7.88 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 


Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 450TL, there 
is little advantage in using bias voltages in excess of 
those given under “Typical Operation,” except in certain 
very specialized applications. Where bias is obtained by 
a grid leak, suitable protective means must be provided 
to prevent excessive plate dissipation in the event of 
loss of excitation. 


875 
563 +.005 


ro) 
wo 
N 
+i 
@ 
@ 
© 
Y ire) te 
aura 
m 
+! a 
ey! 
sin 
OS wld 
No Sle 
Nz S's 
az . 
<= BASE _NO.B-5OI 
wit ' LOSMIN. 
Min 1867 
MAX. 
2.50 MAX: 


Grid Dissipation—The power dissipated by the grid of 
the 450TL must not exceed 65 watts. Grid dissipation 
may be calculated from the following expression: 


Pz=€cmple 
where P,=Grid dissipation 
€cmp= Peak positive grid voltage, and 
I.=D-c grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.’ In 
equipment in which the plate loading varies widely, such 
as oscillators used for radio-frequency heating, care 
should be taken to make certain that the grid dissipation 
does not exceed the maximum rating under any 
conditions of loading. 


Plate Voltage—Except in very special applications, the 
plate supply voltage for the 450TL should not exceed 
6000 volts. In most cases there is little advantage in 
using plate-supply voltages higher than those given 
under “Typical Operation” for the power output desired. 


Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 450TL should 
not be allowed to exceed 450 watts. At this dissipation 
the brightness temperature of the plate will appear a 
red-orange in color. The value of this color is somewhat 
affected by light from the filament as well as from 
external sources. Plate dissipation in excess of the 
maximum rating is permissible for short periods of time, 
such as during tuning procedures. 


* For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 
Ratings,'' Eimac News, January, 1945. This article is available in reprint 
form on request. 
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NOTE :—The grid terminal on the new 
450TH and TL type tube is now .563” 
in diameter. To accommodate existing 
equipment which uses the 450TH or 
TL tubes with the old style .098” grid 
terminal, an adaptor pin is provided. 
This adaptor pin, if not needed, may be 
removed by unscrewing. 
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EIMAC 450TL 
CONSTANT CURRENT 
CHARACTERISTICS 
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LATE VOLTAGE—VOLTS 


TENTATIVE DATA 


592/3-200A3 


MEDIUM-MU TRIODE 


EITEL-McGULLOUGH INc. Sebi ator 


SAN BRUNO, CALIFORNIA OSCILLATOR 
AMPLIFIER 


The Eimac 592 /3-200A3 is a medium-mu power triode having a maximum plate dissipation rating of 
200 watts, and it is intended for use as a power amplifier, oscillator, or modulator. It can be used at its 
maximum ratings at frequencies as high as 150 Mc. 

Cooling of the 592 / 3-200A3 is accomplished by radiation from the plate, which operates at a 
visible red color at maximum plate dissipation, and by means of forced-air circulation around the envelope. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - : : = E = : : - = LOO volts 
Current - - . - - - - - . 5.0 amperes 
Amplification Factor Caverade} - - - - . - - - - ie hoa 745. 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - - 3.3 wut 
Grid-Filament - - - - . - - - - : 3.6 wpf 
Plate-Filament - - - - - . - - - - 0.29 nyt 
Transconductance (i,=200 ma., E,=3000 v.) - - - - - - 3600 pmhos 
Frequency for Maximum Ratings’ - - - - - - - - - 150 Me. 
MECHANICAL 
Mounting - - - - - - - - . - - - - - Vertical 
Maximum Overall Dimensions: 
Length - - - - - - - - - - 6.0 inches 
Diameter - - - - - - - - - - 3-13/32 inches 
Net Weight (approx.) = - : - - - - - - - 6 ounces 
Shipping Weight (approx.) - - - - - - - : I/, pounds 
COOLING 
An air-flow of 15 cubic feet per minute should be directed at the bulb from a 2-inch diameter nozzle located about 3 
> inches from the center line of the tube. The center line of the nozzle should be located about 2 inches down from the top 
of the plate terminal. The incoming air temperature should not exceed 50° C. Other methods of cooling may be used 


provided maximum bulb and seal temperatures are not exceeded. An 8-inch fan located about 10 inches from the tube is 
one alternate method. 


Maximum bulb temperature - - - - 225°C Maximum seal temperature’ - - - - 175°C 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION ' - 
Sinusoidal wave, two tubes unless otherwise specified. 
AND MODULATOR—CLASS B D-C Plate Voltage - += = 2000 2500 3000 Volts 
D-C Grid Voltage (approx.)* - —50 —70 —90 Volts 
Zero-Signal D-C Plate Current =4520 100 80 Ma. 
MAXIMUM RATINGS, PER TUBE Max-SignalD-C Plater Current's} S00; ]+ 2 460rets 4008 Mla: 
D-C PLATE VOLTAGE - . r 3500 MAX. VOLTS Effective Load, Plate-to-Plate - 8500 12,600 18,000 Ohms 
Peak A-F Grid Input Voltage 
MAX-SIGNAL D-C PLATE (per tube) - - - - 260 270 270 Volts 
CURRENT x ¥ 7 1 250 MAX. MA. Max-Signal Peak Driving Power - 50 52 40 Watts 
Max-Signal Nominal Priving Power 
PLATE DISSIPATION” - - - 200 MAX. WATTS ( approx.) - - - 25 26 20 Watts 
Max-Signal Plate Power ‘Outnal - 600 725 820 Watts 
GRID DISSIPATION - - - 25 MAX. WATTS *Adjust to give stated zero-signal plate current. 
PLATE MODULATED RADIO FREQUENCY Bees SraH eee mina 22-3 OR 
- ate Voltage ale wks - - olts 
AMPLIFIER D-C Plate Current - - - - 200 200 Ma. 
Class-C Telephony (Carrier conditions, per tube) D-C Grid Voltage 7 = . - —250 —300 Volts 
D-C Grid Current - - - 35 35 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - 480 535 Volts 
D-C PLATE VOLTAGE - - - 2600 MAX. VOLTS Driving Power —- xis 17 19 Watts 
Grid Dissipation - - - - - 8 9 Watts 
D-C PLATE CURRENT ad - - 200 MAX. MA. Plate Power Input - = ie = 400 500 Watts 
PLATE DISSIPATION - -_ - 130 MAX. WATTS Plate; Digshp atic tyes meteor 115 125 Watts 
Plate Power Output - - - 285 375 Watts 
GRID DISSIPATION - - - 25 MAX. WATTS The output figures do not allow for scat losses. 
RADIO FREQUENCY POWER AMPLIFIER Apres ene Bilt a Bi AR 2p. 
- ate Voltage - - - olts 
AND OSCILLATOR D-C Plate Current - - a5 2502200 F2228 =2 20 DAAG 
ee iccoraply oc Fwy T Stern any D-C Grid Voltage. - - | + —I50 —I180 —220 —270 Volts 
eee ens Pantanal D-C Grid Current - ead" 398 i gg Y 26° 3207 Ma. 
MAXIMUM RATINGS Peak R-F Grid Input Voltage - 380 400 440 505 Volts 
P ; i . Driving Power - - - 12 VI 1 15 Watts 
D-C PLATE VOLTAGE 3500 MAX. VOLTS Grid. Dissipation : i ' 7 ipre 7 Watts 
D-C PLATE CURRENT - - - 250 MAX. MA. Plate Power Input - - - 500 570 666 800 Watts 
2 : Plate Dissipation - - - 200 200 200 200 Watts 
Benue Cas! f ATION 200 MAG WATTS Plate Power Output - - - 300 370 466 600 Watts 
GRID DISSIPATION - - - 25 MAX. WATTS The output figures do not allow for circuit losses. 


(Effective 2-15-50) Copyright 1950 by Eitel-McCullough, Inc. 


TENTATIVE DATA 
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592 /3-200A3 


E,=2000 Volts E, =2500 Volts 
EIMAC 592/3-200A3 EIMAC 592/3-200A3 


IDENTICAL TO TYPICAL ® IDENTICAL TO TYPICAL 
® CLASS C OPERATING CLASS C OPERATING 
CONDITION ON FIRST PAGE CONDITION ON FIRST PAGE 


GRID DRIVING POWER— WATTS 
GRID DRIVING POWER—WATTS 


POWER OUTPUT—WATTS POWER OUTPUT—WATTS 


E,=3000 Volts E,=3500 Volts 


EIMAC 592/3-200A3 


TIMAC 592/3.200A3 


IDENTICAL TO TYPICAL IDENTICAL TO TYPICAL 
CLASS C OPERATING 


CLASS C OPERATING 
CONDITION ON FIRST PAGE CONDITION ON FIRST PAGE 


GRID DRIVING POWER— WATTS 


GRID DRIVING POWER—WATTS 


POWER OUTPUT—WATTS POWER OUTPUT—WATTS 


DRIVING POWER vs. POWER OUTPUT 


The four charts on this page show the relationship of plate efficiency, power output and 
grid driving power at plate voltages of 2000, 2500, 3000 and 3500 volts. These charts show com- 
bined grid and bias losses only. The driving power and power output figures do not include 
circuit losses. The plate dissipation in watts is indicated by P,. 


Points A, B, C, and D are identical to the typical Class C operating conditions shown 
on the first page under 2000, 2500, 3000 and 3500 volts respectively. 
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FREELY INSERTED INTO A GAGE }" 
THICK WITH HOLE DIA. 186°, 155; 
&.350" RESPECTIVELY, LOCATED 
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EIMAC 3-500Z 


Division of Varian 
® ‘ S AN CAR E OS H IGH-MU 
eS a, POWER TRIODE 


; Fad c 


The EIMAC 3-500Z is a compact power triode intended to be used as a 
zero-bias Class-AB2 amplifier in audio or radio-frequency applications. 
Operation with zero grid bias simplifies associated circuitry by eliminating 
the bias supply. In addition, grounded-grid operation is attractive since a 
power gain as high as twenty times can be obtained with the 3-500Z in a 
cathode-driven circuit. 


GENERAL CHARACTERISTICS 1 
ELECTRICAL = 
Filament: Thoriated Tungsten 
EE eee gc eh g.as vain e srs tens. sPeibintels sxe 1ohS!s D. Oat 0.20 iV. 
ea 1) VOLES 9.0 82. ee SN ee ee 14.5 A 
Amplification Factor (Average).......... cht Ee Oe 160 
Direct Interelectrode Capacitances (grounded filament)2 
OO 2 eee 6 OOo Pee eh Oe oreo 8.3 pF 
TEE 5. Antoine. RHEE cl ttc aR oe 0.07 pF 
RE ree es y ry rey ere ea eek EM ee cles sa eee 4.7 pF 


SMe nes Ose nO, eet ges cee ee Tool Se ca Sei g Ma bod. oe gee o euo ec here 8.3 pF 
I oo 2k Sabey Iai Jase SS Se ie ene tt ea ee phere te senier enh 4.7 pF 


as Seer Rn get ge Ui ether of ne ib i OO. Gane 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 

UO SOETRS Se eee eee Ne RS nS red ey 4 eet Seren tn Saen 5.875 in; 149.23 mm 

“OUISIETS ne Bae een Said Il A ontario ee ne 3.438 in; 87.33 mm 
EN OUR eo gosh atsdie obs s von syest Mamie sae ROTO 6. es uaicav/s3 Fanecs ae 7.0 0z; 198.5 gm 
Peel ME DS ITO tee tense Ong Hen ea ee as os tne. 0 8s aces he oes Vertical, base down or up 
Maximum Operating Temperature: 

Sethe LNRM Vane aheic! ens ketaie phe vot ate (econ taatsae hes fone to esc plead 6 

GATES SPARS. er Pez Be RP aC ck oe OC SORE EOS on IA aa 200°C 
1 Ey REESE epee aS See GI RRR ae PAR ee Radiation and forced air 
OLEESY ys 1S RU ES Due ERR Ta Pane RC cag 5 Pin Special 
Be eT CUI SOCKOLY Cont: clat sor grote Liha Mirae ity Miah eve hea eco teCoee llavs ee eee EIMAC SK-410 

@ TEPER ef TET EES RC pale cer A Ny ee a es ee EIMAC SK-406 

Recommended Heat-Dissipating Connector: 

ESE os n8 no RAR Go ayo a a oR HR-6 


(Revised 7-1-70) © 1968, 1970 by Varian Printed in U.S.A. 


ine bint. 3-500Z 


RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 
Class AB? 


MAXIMUM RATINGS: 


DO PLATE; VOLTAGE. ai aataterses sia ters 4000 VOLTS 
DOC. PLATE; CORREN Tat strsta hence tardiness 0.4 AMPERE 
PUA TEs DOLE LION Murs fs aden ain tn gh oats 500 WATTS 
GRIB-DISSIPARION Teta. tarsis ice se es 20 WATTS 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Class AB2, Peak Envelope or Modulation Crest Conditions 


Plate Voltage 1500 2000 2500 3000 3500 Vdc 
Cathode Voltagel. . . 0 0 O +10 +15 Vdc 
Zero Signal Plate 

Gurrontc. oat iee at 65 95 130 £62 53 mAdc 
Single-Tone Plate 

Current, W374... 400 400 400 400 400 mAdc 
Two-Tone: Plate 

CUrTeNntee. a.) aa sie 260 270 280 268 262 mAdc 
Single-Tone Grid 

Current2v.c0 60. +» 130 130 120 108 108 mAdc* 


Two-Tone Grid 


Current <9e,e are: 80 80 70 60 58 mAdc 
Single-Tone Power 

INDUtC Rem econ eee 600 800 1000 1200 1400 W 
Useful Output Power, 

CWO GPEC Reese 330 500 600 740 890 W 
Resonant Load 

Impedance ..... 1600 2750 3450 4200 5000 Q 


Intermodulation Distortion Products5 
ejxol Olney sont ade “AG ues -SOMm=OG ume 4 Omee-A0 OD 
5thiOrdensen sewers --- --- --- -46 -45 db 


1. Zener diode positive bias used at plate potentials of 
3 kV and above. 


2. Approximate value. 


Currents listed correspond to SSB, or ‘‘two-tone’’ 


average Current at peak of signal envelope. 


4. Single-tone current for 3500 Vdc operation may reach 
this value during short periods of circuit adjustment 
only. 


5. Intermodulation distortion products are referenced 
against One tone of a two equal tone signal. 


caanneeeeeeeeeeeeeeeere eee SS 


RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
GRID DRIVEN, CATHODE DRIVEN 


Class AB and C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


DCAPLATE VOLTA GHes ss a ee teta erat ste 4000 VOLTS 
OC PLATE CURREN latins toreterspetars io eke 0.35 AMPERE 
PLA TE DISSIPATION TE. coo, stat to eee 500 WATTS 
GRID DISSIPATION Satin nope tas stances 20 WATTS 


PLATE MODULATED RADIO FREQUENCY POWER 


AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


DC-PLATE VOLTAGE, wate eee 3000 VOLTS 
DCyPLATE:CURRENT #557, rt ee le 0.275. AMPERE 
PLATE DISSIPATION). rs et ae ee 330 WATTS 
GRID DISSIPATION 2:2; .0. aera ee 20 WATTS 


1. Corresponds to 500 watts at 100% sine-wave modu- 
lation. 
2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 110 MHz) 
Cathode Driven 


Grid Driven 


Plate: Voltage: .t..o's 5 ces 
Gricu\V Oltage @ey, ts aa eines 
Blate:Currenteepae s.r 
SridiGurrente: tenes ee 
Peak rf (Cathode) (Grid) 


MGON@G6 Wests. 2, crete aos LSde lee LS oun 
Measured Driving Power ... 30 22 87 98 W 
Plate Input Power ........ 1050 1050 {1000 1225 W 
Plate Dissipation ....... 330 200] 250 305 W 
Useful Output Power ..... 720 850] 750 920 W 
Resonant Load Impedance . . 4200 570014800 5500 Q 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate-Voltage 7 sales) eetctae crit t atin eee 3000 Vdc 
Grid Voltages." sel tins ae, eee en ee -100 Vdc 
Plate Currenthtacs:; oe ee 275 mAdc 
GridvCurrent lames, secre et es ene mee 120 mAdc 
Poak'rf:Grid Voltage!) jersey oes oe 200 v 
Calculated: Driving :Powerue... o eee eee 25 W 
Plate Input Power vii. acme sss avai cae eee 825 W 
Plate Dissipationd.:.s eee ace eee ee 185 W 
Plate*Output: Powor-.7 ome tee are 640 W 


1. Approximate value. 


3-5002Z bn o— 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 


Class AB2, Grid Driven (Sinusoidal Wave) 


TYPICAL OPERATION (Two Tubes) 


MAXIMUM RATINGS (Per Tube): Plate: Voliage cmeg ac snes is sues « te Mecarieny 3000 Vdc 
STIR VIGIIBOG © trie tema e cao by chased ois a, Susan te 0 Vdc 

DC PLATE VOLTAGE1.........--. 4000 VOLTS Zero-Signal Plate Currents: aoe azteca en 300 mAdc 

BC PLATE CURRENT «...........: 0.4 AMPERE Max. Signal Plate COMGOE rege ccNctn tl ter rica 770 mAdc 

PLATE DISSIPATION ............ 500 WATTS Max. Signal Grid Current 2 es oe ate 244 mAdc 

BRDISSIPATION’ t.ho 20 WATTS Peak af Grid Voltageg .... 1... ee ee eee 100'h¥ 
PeaksOrivindueowels kas... sees wr ancus ee eeok 25 w 

1. See zero-bias operation in Application Section. RlatesinputsPOWeI eer weasels ls saelseale cts «ke cts 2310 W 

2. Approximate value. Max. Signal Plate Dissipation .......... 890 W 

3. Per Tube. Plater Outputthowergee. nes secret teen cere 1420 W 

4. Nominal drive power is one-half peak power. Load Resistance (plate to plate)......... 8600 Q 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual measur- 


ment. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate 
voltages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 
desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no 
difficulty so. long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the re- 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current at 5.0 volts. . 


eee © © © © & © 


quired bias voltage when the correct rf grid voltage is applied. 


Interelectrode Capacitances1 (grounded filament connection) 
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> O01, 0 6" 6" © 0 @.'0 (© 0 © ‘6 ‘@.0 a ere 
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Interelectrode Capacitances! (grounded grid connection) 


oe @, 2.10 0). 8°.6" 0-70 Ve | 0 


OTL Oe cata Aa 


SUEDE Mets nauk tet Re lets nce Laviad'e slashes 


Feedback .... 
Zero Signal Plate Current: 


(Be = 0Vde, Ep = 2500 Vde) os... e.. 


Min. Max. 
Sen Oevb alt ects tame san Ss oer Le rats we Lee 
Sead ag eencnine cn curt eur eernormrmirmmemncl ie pied Md): (ei? 
Reet ac ame ces eer = ECB e 
eee hae fy roel ee cece ar arene pr As y) 5: 
PERT ate ae ts Catia tr we. 0:5 10 
ER eS Fe SiS eee ga Paar eee: Pe") 5.2 pF 
Tobe eee o5)) soca GU. loa 
por aged tees. Yee ieee tac ait gh ee EEL 


APPLICATION 


MECHANICAL 


MOUNTING - The 3-500Z must be operated 
vertically, base up or down. A flexible connect- 
ing strap should be provided between the heat 
dissipating plate connector and the external plate 
circuit. The tube must be protected from severe 
vibration and shock. 

SOCKET - The EIMAC SK-410 air system 
socket and SK-406 chimney are recommended for 


use with the 3-500Z. When a socket other than 
the SK-410 is used, provisions must be made for 
equivalent cooling of the base, the envelope, and 
the plate lead. 

If a socket other than the EIMAC SK-410 is 
employed, the user must assure himself that 
lateral pressure is not applied to the tube pins 
and base seal. Otherwise damage to the tube may 
result. 


— kth 3-500Z 


CAUTION-GLASS IMPLOSION - The EIMAC 
3-500Z is pumped to a very high vacuum, which 
is contained by a glass envelope. When handling 
a glass tube, remember that glass is a relatively 
fragile material, and accidental breakage can 
result at any time. Breakage will result in flying 
glass fragments, so safety glasses, heavy cloth- 


ing, and leather gloves are recommended for 
protection. 


COOLING - Forced-air cooling is required to 
maintain the base seals at a temperature below 
200°C, and the plate seal at a temperature below 
225°C. Air-flow requirements to maintain the 
above maximum temperatures are tabulated below. 
(For operation below 30 MHz) 


Base-to-Anode Air Flow 


Anode Air Pressure 
Dissipation Flow Drop 
(Watts) (CFM) (inches-WC) 
6.6 


10.3 
13.0 


The anode of the 3-500Z operates at a visibly 
red color at its maximum rated dissipation of 
500 watts. 


In all cases, air flow rates in excess of the 
minimum requirements will prolong tube life. 
NOTE: Two 3-500Z tubes in a single amplifier, 
chassis mounted, may be adequately cooled by 
use of a fan so mounted as to pressurize the 
space below the sockets. Fans suitable for use 
at or near sea level are Pamotor Model 2000, or 
Model 6500. The Rotron ‘‘Spartan’’ fan (3200 rpm) 
is also suitable, as is a #3, 3-inch squirrel cage 
blower (3100 rpm). 

In all cases, the only criteria of proper cool- 
ing is the temperature of the tube seals. Tube 
temperatures may be measured with the aid of 
temperature sensitive paint, spray, or crayon. 
Suitable products are manufactured by the Tempil 
Division, Big Three Industrial Gas & Equipment 
Co., Hamilton Blvd., So. Plainfield, N.J. 07080. 


ZERO-BIAS OPERATION - Operation at zero- 
bias is not recommended with plate voltages over 
3000 since plate dissipation may be exceeded. 
A zener diode placing positive bias on the cath- 
ode or.other constant voltage source may be used 
to reduce zero signal plate current at plate po- 
tentials over 2500 volts. 


CLASS-C OPERATION - Although specifically 
designed for linear amplifier service, the 3-500Z 
may be operated as a class-C power amplifier or 
oscillator or as a plate-modulated radio-frequency 
power amplifier. The zero-bias characteristic of 
the 3-500Z can be used to advantage in class-C 
amplifiers operating at plate voltages of 3000 
volts or below by employing only grid-resistor 
bias. If driving power fails, plate dissipation is 
then kept to a low value because the tube will be 
operating at the normal static zero-bias condi- 
tions. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 3-500Z is 5.0 volts. Filament 
voltage, as measured at the socket, must be main- 
tained within the range of 4.75 to 5.25 volts to 
obtain maximum tube life. 

CAUTION-HIGH VOLTAGE ~- Operating voltage 
for the 3-500Z can be deadly, so the equipment 
must be designed properly and operating precau- 
tions must be followed. Design equipment so that 
no one can come in contact with high voltages. All 
equipment must include safety enclosures for 
high voltage circuits and terminals, with interlock 
Switches to open the primary circuits of the 
power supply and to discharge high voltage cap- 
acitors whenever access doors are opened. In- 
terlock switches must not be bypassed or 
‘‘cheated’”’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

INTERMODULATION DISTORTION - Typical 
Operating conditions with distortion values in- 
cluded are the result of data taken during actual 
operation at 2 megahertz. Intermodulation values 
listed are those measured at the full peak envel- 
ope power noted. 


INPUT CIRCUIT - When the 3-500Z is operated 
as a grounded-grid rf amplifier, the use of a 
resonant tank in the cathode circuit is recom- 
mended in order to obtain greatest linearity and 
power output. For best resuits with a single- 
ended amplifier it is suggested that the cathode 
tank circuit operate at a Q of two or more. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Crid 
Tube Division, EIMAC Division of Varian, 301 


Industrial Way, San Carlos, California 94070 
for information and recommendation. 


deeth 3-5002— 


3-500Z OUTLINE DRAWING AND PIN CONNECTIONS 


\ DIMENSIONAL DATA 
(Cc) ‘ 4 INCHES MILLIMETERS 
(©) 
(E) 
NOTE: 
BASE PINS (L) ARE SO ALIGNED THAT 


THEY CAN BE FREELY INSERTED INTO 
A GAUGE 4" THICK WITH HOLE DIA’S 
OF .204 LOCATED ON TRUE CENTERS 
| BY THE GIVEN DIMENSIONS (K) & (M) 


pt = See | 


\#~ SEE NOTE 
; 5 PINS 
SEE NOTE 


_-—{M) SEE NOTE 
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TYPICAL CATHODE DRIVEN (GROUNDED 
GRID) AMPLIFIER CIRCUIT FOR TWO 3-500Z 
TUBES 


C-1--250 pF, 4.5 kV (Johnson 154-16). 

C-2--1100 pF, 3 section. Jackson Bros. LE-3- 
4595-380. (M. Swedgal, 258 Broadway, 
N.Y. 10007). 

C-3--500 pF, 2.5 kV mica. Sangamo H-5347. 

C-4--.001 pF, 5 kV. Centralab 858S-1000. 

C-5, C-6--500 pF, 10 kV, TV ‘‘door knob’’ cap- 
acitor. 

C-7 thru C-10--.01 pF, 600V ceramic capacitor 
(Centralab DD-103). 

C-11, C-12--.01 pF, 1.6 kV ceramic capacitor 
(Centralab DD16-103). 

C-13, C-14--.01 pF, 600V ceramic capacitor 
(Centralab DD-103). 

C-15 thm C-17--.01 pF, 1 kV mica capacitor 
(Sangamo H-2210). 

M-1 --500 mAdc. 

M-2--1000 mAdc. 

RFC-1--50 pH. 14 bifilar turns #10 AWG en- 
amelled wire wound on ferrite core, 5 
inches long, % inch diameter. (Indiana 
General CF-503. Newark Electronics Co. 
catalog number 59F-1521). Notch core with 
file and break to length. 

RFC-2--100 pH, 1 Adc. 112 turns #26 AWG, 
spacewound wire diameter on 1’’ diam., 
6’’ long ceramic form (Centralab X-3022H 
insulator). Series resonant with terminals 
shorted to 24.5 MHz. 


IIS V.A.C. 


VOX CONTROL 


RFC-3 --1.7 wH, 1 Adc. 20 turns #26 AWG wound 


on 100K, 2W resistor (J.W. Miller RFC-144). 


RY-1--VOX operated SPST relay. Energized 
when transmit. 

PC-1, PC-2--Three 100 ohm, 2W carbon resis- 
tors in parallel. Three turns #14 AWG, '4”’ 
diam., *4’’ long in parallel with resistors. 
(Equivalent: Ohmite P-300 reduced to 3 
turns). 

J-1, J-2--Coaxial receptacle. UG-58A/U, for 
type N connector. _ 

T-6--5 v at 30 amp. Chicago-Stancor P-4648. 

X-1, X-2--EIMAC SK-410 socket and EIMAC 
SK-406 chimney. 

B-Blower--13 cubic feet at 0.2 inch back pres- 
sure. Use #3 impeller at 3100 rpm. (Ripley 
8472, Dayton 1C-180 or Redmond AK-2H- 
O1AX). 


CATHODE CIRCUIT COMPONENTS: 


T-1 (10 meters)--0.15 pH. 4 turns #14 AWG on 
Y-inch form, 42-inch long. Parallel capaci- 
tance: 200 pF, 1 kV silver mica capacitor. 
Resonant at 28.7 MHz. 

T-2 (15 meters)--0.15 yH, same as T-1. Reson- 
ant at 21.3 MHz with 470 pF, 1 kV silver 
mica capacitor. 

T-3 (20 meters)--0.31 pH. 6 turns #14 AWG on 
Y-inch form, '%-inch long, slug tuned 
(National XR-50). Resonant at 14.2 MHz 
with 470 pF, 1 kV silver mica capacitor. 

T-4 (40 meters) --0.31 pH, same as T-3. Reson- 


Tow 


B= GND. TO 


POWER SUPPLY 
CABINET 


ant at 7.2 MHz with 940 pF. (Two 470 pF, 
1 kV silver mica capacitors in parallel). 

T-5 (80 meters)--1.3 pH. 13 turns #18 AWG on 
Y%-inch diameter form, %-inch long, slug 
tuned (National XR-50). Resonant at 3.8 
MHz with 940 pF, same as T-4. 


PLATE CIRCUIT COMPONENTS (for plate po- 
tential of 2500 Vdc), RL, = 17250: 


The 10, 15 and 20 meter inductor (L1) may be 
10% turns #8 AWG copper wire (or 3/16’ tubing) 
2’’ diam., 3’’ long. Ten meter tap is 5% turns 
from plate end; 15 meter tap is 7% turns from 
plate end. The 40-80 meter coil (L9) may be 16 
tums #10 AWG, 24” diam., 4’’ long. Forty meter 
tap is 8 turns from junction with coil L-l. 


S-2--Single pole ceramic switch, high voltage, 
30° index. Radio Switch Corp. Model 86-A. 


NOTE: For additional data on plate circuit design, 
write for Amateur Service Bulletin #30, ‘‘Pi 
and Pi-L Networks for Linear Amplifier 
Service’’ 


NOTE: B- of power supply is floating and grounded 
only through plate meter M2 and the 50 ohm 
safety resistor. Cabinet of power supply should 
be grounded to amplifier cabinet as safety 
measure. 
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The Eimac 750TL is a medium-mu power triode intended for use as an amplifier, 
oscillator, or modulator. It has a maximum plate dissipation rating of 750 watts and a 
maximum plate voltage rating of 10,000 volts at frequencies up to 40 Mc. The 750TL 
is cooled by air-circulation and radiation. 

The 750TL in class-C r-f service will deliver up to 3000 watts plate power output 
with 125 watts driving power. Two 750TL’s in class-AB: modulator service will de- 
liver up to 3500 watts maximum-signal plate power output with 46 watts driving power. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - - - - - - - - - 75 volts 
Current - - - - ° - - - - 20.0 22.7 amperes 
Amplification Factor - - - - - - - = 14.5 16.5 
Direct Interelectrode Capacitances: 
Grid-Plate - - - - - - - - 5.0 7.0 put 
Grid-Filament - - - - - - - 7.0 10.0 pf 
Plate-Filament £ - : - 5 - - 0.9 1.5 pf 
Transconductance (l»p—250 ma., Ey 5000 v.) - - - - - - 3500 pmhos 
Frequency for Maximum Ratings - = - 2 = - 2 : = - 40 mc 
MECHANICAL 
Base - - - - - - - - - - - - - - Special 4-pin 
Connections - - - - - - - - ~ - - - See outline drawing 
Socket - - - - - - - - = Johnson type No. 124-214 or equivalent 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - Air-circulation and radiation 
Recommended Plate and Grid Heat-Dissipating Connectors - - - - 5 ae z= 2 - - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - - - 8 - rac - - sey Mig = - - - . - 17.0 inches 
Diameter - - - - - . - : - - - - - - - - - - - - 7.13 inches 
Net Weight (Average) - - - - - - - - - - ea. Oe - - - - - 2.9 pounds 
Shipping Weight (Average) - ul exaae 29, Pa - - = - - <) uta e vila ake .=) a=) | =a. )Spoungs 
AUDIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two tubes unless otherwise specified) 
R D-C Plate Voltage - - - - - - 4000 5000 6000 volts 
OR MODULATO D-C. Grid Voltages# Mai =. 2. -4 0 = =930) C320 ae_a9d volts 
Class-AB, (Sinusoidal wave) Zero-Signal D-C Plate Current - - - 250 200 166 ma. 
og Max-Signal D-C Plate Current - . - 950 860 834 ma 
MAXIMUM RATINGS (Per tube) Effective Losd, pisteteclats Hates as 8270 12,300 16,300 ohms 
* 2 . By é : eak A- ri oltage (per tube - - 4 560 650 volts 
D-C PLATE VOLTAGE 10,000 MAX. VOLTS Max-Signal Driving Power* - - - - 38 28 46 watts 
Da PLATE. CURRENT | bis pragae er = | fs 1000 MAX. MA Max-Signal Plate Power Input - - - - 3800 4300 5000 watts 
PLATE DISSIPATION - - - - - - 750 MAX. WATTS Max-Signal Plate Power Output - - - - 2300 2800 3500 watts 
GRID DISSIPATION - - - - - - 100 MAX. WATTS 1Adjust to stated zero-signal plate current. 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 40 Mc.) 
R D-C Plate Voltage - - - - - 3000 4000 5000 6000 volts 
OR OSCILLATO D-C Grid Voltage - - - - - —350 —450 —550 —700 volts 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) D-C Plate Current ee k= me, 713 625 600 625 ma 
TINGS (F i to 40 Mc. D-C Grid Current* - - - - 120 90 90 105 ma 
et acres bp emrere Aen ie ano Wha Kin Vettes. | Peak .R-F Grid Voltages}: sie) bucgvanedh Wipe a tecedh riya sae 
‘ . : ‘ Driving Power* = =p se ie 97 83 86 125 watts 
Deee Ase CURRENT © 00-7 he Bet oe fom 1000. MAX. MA Grid Dissipation®* - - - - - 55403850. watts 
PLATE DISSIPATION - - - - - . 750 MAX. WATTS Plate Power Input - - - . 2140 2500 3000 3750 watts 
GRID DISSIPATION - - - - - - - 100 MAX. WATTS Plate Power Output - - - - 1390 1750 2250 3000 watts 


PLATE-MODULATED RADIO-FREQUENCY % TYPICAL OPERATION (Frequencies up to 40 Mc.) 


D-C Plate Voltage - - - - 3000 4000 5000 6000 volts 
AMPLIFIER D-C Grid Voltage SP > py BOOS 680) 5-000, gah elt 
- i iti tub D-C Plate Current Sie) OE : E ie 
CLASS-C TELEPHONY (Carrier conditions, per tube) i tr baat ; i ; : a : Hs Pe pe 
MAXIMUM RATINGS (Frequencies up to 40 Mc.) Peak R-F Grid. Voltage =f) si 0's a fr 1150 Pe vos 
e Vv IN ae a Peto 8000 MAX. VOLTS Driving Power A te ee Pes 5 5 60 watts 
Be PLATE CURRENT - - - - - - 800 MAX. MA Grid Dissipation*® - - - - - 15 15 16 20 watts 
PLATE DISSIPATION - - - . - - 500 MAX. WATTS Plate Power Input - - - - 1250 1600 2000 2500 watts 
GRID DISSIPATION < a < = = 100 MAX. WATTS Plate Power Output - - - - 750 1100 1500 2000 watts 


*Approximate values 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC. FOR INFORMATON AND RECOMMENDATIONS. 


(Effective 12-11-57) Copyright 1952 by Eitel-McCullough, tnc. b Indicates change from sheet dated 6-2-52 
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APPLICATION 


MECHANICAL 


Mounting—The 750TL must be mounted vertically, 
base down or up. The plate and grid leads should be 
flexible. The tube must be protected from vibration 
and shock. 
Cooling— Heat Dissipating Connectors (Eimac HR-8 
or equivalent) must be used at the plate and grid ter- 
minals of the 750TL. Unobstructed circulation of air 
around the tube is required in sufficient quantity to 
prevent the seal temperatures from exceeding 225° C. 
Forced ventilation of compartments or equipment in 
which the tube is located is usually desirable. Forced 
movement of air across the tube seals and envelope is 
always beneficial, though not necessarily required. 
Tube temperatures may be measured with the aid 
of “Tempilaq”, a temperature-sensitive lacquer manu- 
factured by the Tempil Corporation, 132 West 22nd 
Street, New York 11, N. Y. 


ELECTRICAL 

Filament Voltage—For maximum tube life the fila- 
ment voltage, as measured directly at the filament pins, 
should be the rated value of 7.5 volts. Variations should 
be kept within the range of 7.5 to 7.85 volts. All four 
socket terminals should be used, placing two in parallel 
for each filament connection. 

Bias Voltage— Although there is no maximum limit 
placed on the bias voltage which may be used with the 
750TL, there is little advantage in using bias voltages 


5632005 DIA; 
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in excess of those given under “Typical Operation”, ex- 
cept in certain very specialized applications. 

When grid-leak bias is used, suitable protective 
means must be provided to prevent excessive plate dis- 
sipation in the event of loss of excitation, and the grid- 
leak resistor should be made adjustable to facilitate 
maintaining the bias voltage and plate current at the 
desired value from tube to tube. 

Grid Dissipation—Grid dissipation may be calculated 
from the following expression: 
Pe = E€cmple 
where: P, = Grid dissipation, 
€emp = Peak positive grid voltage, and 
I. = D-C grid current. 

€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid.’ In 
equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating of 100 
watts under any conditions of loading. 

Plate Dissipation— Under normal operating condi- 
tions, the plate dissipation of the 750TL should not be 
allowed to exceed the maximum rating. Plate dissipa- 
tion in excess of the maximum rating is permissible for 
short periods of time, such as during tuning procedures. 
1For suitable peak v.t.v.m. circuits see, for instance, ''Vacuum Tube 


Ratings'', Eimac News, January, 1945. This article is available in reprint 
form on request. 
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DRIVING POWER vs. POWER OUTPUT 


GRID DRIVING POWER — WATTS 


The three charts on this page show the 
relationship of plate efficiency, power 
output and approximate grid driving 
power at plate voltages of 4000, 5000 
and 6000 volts. These charts show com- 
bined grid and bias losses only. The 
driving power and power output figures 
do not include circuit losses. The plate 
dissipation in watts is indicated by Pp. 
Points A, B and C are identical to the 
typical Class-C operating conditions 
shown on the first page under 4000, 
5000 and 6000 volts, respectively. 
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The Eimac 1000T is a high-mu power triode intended for use as a modulator, oscillator, or 
amplifier. The tube has a maximum plate dissipation rating of 1000 watts, and a maximum plate 
voltage rating of 7500 volts at frequencies up to 50 Mc. Cooling is by forced air and radiation. 


The I000T in Class-C r-f service will deliver up to 3000 watts plate power output with 60 watts 
driving power. Two 1000T's in Class AB: modulator service will deliver up to 4600 watts maximum- 
signal plate power output with 60 watts driving power. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - - - - - 7.5 volts +5% 
Current - - - - - - - - . - . - 15.5 amperes 
Amplification Factor (Average)  - - - - - - - - . - - 35 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - . - - - - 5.1 upt 
Grid-Filament - -— - - - eyes oe 5 oe 9.3 ppt 
Plate-Filament - - - - - - - - - - - 0.5 ppt 
Transconductance (1,,=750ma., E,, = 6000v.) = - ~ & - = = 9050 umhos 
Highest Frequency for Maximum Ratings - - - - - - : - - 50 Me 
MECHANICAL 
Base - - - - - . - - 50-watt jumbo 4-pin with air-conduction pipe 


Connections - - - - - - - - - - - - See outline drawing 


Socket - - - - . - . - - Johnson type No. 123-211 or equivalent 


Mounting Position - - - - - - - = - Vertical, base down or up 


Cooling - - - - - - - - - = : - Forced air and radiation 
Maximum Temperature of Grid and Plate Seals 2 = = = = 2 2 is s 4 = _ = ~ = 25 G 
Recommended Grid and Plate Heat Dissipating Connectors - - - : - & : 2 4 = - - Eimac HR-9 
Maximum Dimensions: 
Seated Height - - : - - - 2 : A : * 3 : : E : : Z 12.3 inches 
Diameter - - - - - - - - - - = = = 2 = 4 : = = 5.13 inches 
Net Weight - - - - - - . - - - - - ° ° - ~ > 5 - - - 1.25 pounds 
Shipping Weight (Average) - - - - - - - - - - - 5 : 2 = a 2 : 6.25 pounds 
AU DIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - - - - - 4000 5000 6000 volts 
OR MODULATOR D-C Grid Voltage? Eg uts, 285) 12a ree vais 
eiarc AB Zero-Signal D-C Plate Current - - - 335 270 220 ma 
2 Max-Signal D-C Plate Current - - - 1.25 1.14 1.05 amps 
MAXIMUM RATINGS (Per tube) Effective Load, Plate-to-Plate - - - 6250 9200 13,300 ohms 
PCEPUATE SVOLTAGE MC 1 Meet eth koa bel ce 7500 MAX. VOLTS peta Nate palte as (per tube) - - 260 ae + volts 
ax-Signa riving Power - - - - 5 7 watts 
D-C PLATE CURRENT - - - - - - 750 MAX. MA Max-Signal Plate Power Input - - - 5000 5700 6300 watts 
PLATE DISSIPATION - - - - - - 1000 MAX. WATTS Max-Signal Plate Power Output - - - 3000 3700 4600 watts 
GRID DISSIPATION - - - - - - 80 MAX. WATTS 1Adjust to stated Zero-Signal Plate Current. 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies up to 50 Mc.) 
D-C Plate Voltage - - - - 3000 4000 5000 6000 volts 
OR OSCILLATOR D-C Grid Voltage Bh. vat, mpoeiod ~ so50 2 150s 2527S eae 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) D-c ee er Z i 7 ‘br ia a at =o 
MAXIMUM RATINGS (Frequencies up to 50 Mc.) Peak R-F Grid Voltage - - - 350 365 420 610 volts 
D-C PLATE VOLTAGE - - . - 7500 MAX. VOLTS Driving Power* - - - - 30 33 33 60 watts 
D-C PLATE CURRENT - . - - . - 750 MAX. MA - Grid Dissipation - - - - - 21 19 14 25 watts 
PLATE DISSIPATION - - - - - - 1000 MAX. WATTS Plate Power Input - - - - 2250 2850 3335 4000 watts 
GRID DISSIPATION - - - - . - 80 MAX. WATTS Plate Power Output - - - - 1350 1850 2335 3000 watts 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies up to 50 Mc.) 
D-C Plate Voltage’ - - - - - - 4000 5000 6000 volts 
AMPLIFIER j D.C 'Grid/ Voltage: = eae i = 300.) — 4008 re Sdrvole 
Class-C Telephony (Carrier conditions, per tube) a one arent S z % 7 5 : a ~ eee one 
MAXIMUM RATINGS (Frequencies up to 50 Mc.) Peak R-F Grid Voltage Sey oe ee 540 660 775 volts 
D-C PLATE VOLTAGE . - . - - - 6000 MAX. VOLTS Driving Power* - - - - - 45 60 75 watts 
D-C PLATE CURRENT - - - - - - 600 MAX. MA Grid Dissipation* - - . - - - 20 24 25 watts 
PLATE DISSIPATION - - - - . - 665 MAX. WATTS Plate Power Input - - - - - . 2400 3000 3600 watts 
GRID DISSIPATION . - - - - - 80 MAX. WATTS Plate Power Output - - - - - 1735 2335 2935 watts 


*Approximate values 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION", POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS. 


(Effective 4-22-58) Copyright 1952 by Eitel-McCullough, Inc 


ne hort 1000 


APPLICATION 


MECHANICAL 


Mounting—The 1000T must be mounted vertically. The 
base may be either down or up. The leads to the plate 
and grid terminals should be flexible, and the tube must 
be protected from vibration and shock. 


Cooling—The envelope and seals of the 1000T require 
forced-air cooling. Air-conduction pipes are provided in 
the base of the tube and in the HR-9 plate and grid 
Heat-Dissipating Connectors. Two cubic feet of air per 
minute supplied to each of these pipes will satisfy the 
cooling requirements of the seals. An 8- or 10-inch fan 
located approximately a foot from the tube will provide 
sufficient cooling air for the envelope. Air must be sup- 
plied to the tube when plate and grid voltages are ap- 
plied, and must be continued until these voltages are 
removed. In some cases, particularly in locations where 
the ambient temperature is high, or where the free cir- 
culation of air is impeded, cooling air must be supplied 
when filament voltage is applied, and continued for two 
or more minutes after all voltages are removed. 

The temperature of the grid and plate seals must not 
be allowed to exceed 225°C. A convenient accessory for 
the measurements of these temperatures is ‘“‘Tempilaq”, a 
temperature-sensitive lacquer manufactured by the Tem- 
pil Corporation, 132 W. 22nd St., New York 11, N. Y. 


ELECTRICAL 


Filament—All four socket terminals should be used, 
putting two in parallel for each filament connection. 

Bias Voltage—The maximum limit on bias voltages which 
may be used with the 1000T is considerably above those 
listed in “Typical Operation.” Where bias is obtained 
by a grid leak, suitable protective means must be pro- 
vided to prevent excessive plate dissipation in the event 
of loss of excitation. 

Plate Voltage—The rated maximum d-c plate voltage of 
7500 volts applies at frequencies up to 50 Mc. Above 
that frequency the tube must be operated at lower d-c 
voltages. In most cases there is little advantage in using 
plate supply voltages higher than those given under 
“Typical Operation” for the power output desired. 

Grid Dissipation—Grid dissipation may be assumed to be 
the product of the d-c grid current and the peak positive 
cathode-to-grid voltage. This assumption is sufficiently 
accurate for the purpose of determining that the 1000T 
is operating within its maximum rated grid dissipation 
of 80 watts. 

Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 1000T should not 
be allowed to exceed 1000 watts. Plate dissipation in 
excess of the maximum rating is permissible for short 
periods of time, such as during tuning procedures. 
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2000T 


é ‘ Ty! hw MEDIUM-MU_ TRIODE 
EITEGCmM. GO 'U GH, INC. ° 


MODULATOR 
> aad CALIFORNIA OSCILLATOR 


AMPLIFIER 


The 2000T is a medium-mu, high-vacuum transmitting triode intended for amplifier, oscillator 
and modulator service. It has a maximum plate dissipation rating of 2000 watts. Cooling of the 2000T 
is accomplished by radiation from the plate, which operates at a visibly red temperature at maximum 
dissipation, and by means of forced air circulation around the envelope and at the seals. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

Filament: Thoriated Tungsten 
Voltage’ - - ‘ 2 - = - : : - “ : 10.0 volts 
Current - - - - - = - - - - - - 23.5 amperes 


Note: Dual connections for each filament lead are provided within the base of the tube (see 
basing diagram). Corresponding socket terminals must be connected in parallel to provide proper 
distribution of filament and R-F charging currents. 


Amplification Factor (Average) . - < . : : : > : 3 E 23 
Direct Interelectrode Capacitances (Average) 
Grid-Plate : = = : - - - : - - - - 8.5 fd. 
se ae, ad ag 
Grid-Filament - - - - “ - . = - - - : 12.7 ppd. 
Plate-Filament - - - - é = 2 2 = 2 : = Ne pptd. 
Transconductance (i,=1.75 amp., E,=6000 v.)_— - - . - - = 11,000 ,,mhos 
Frequency for Maximum Ratings - - - - - E ~ 2 z 40 Mc. 
MECHANICAL 
Base - - - - - - - - - - - - - Special 4-pin, No. 5006B 
Basing - - - - - - - - - - - - - - : RMA type 4BD 
Mounting - - - - - - - . - - - - Vertical, base down or up 
Cooling - - - (See "Cooling" under "Application") - Radiation and forced air 
Recommended Heat Dissipating Connectors: 
Plate - - - - - - - - - - : - - - - - - - Eimac HR-8 
Grid - - - - - - - : - - - - - - - - - - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - - - - - - : - - - - - - = - - - 17.75 inches 
Diameter - : E - - - - - - - - - - - = = : - - 8.125 inches 
Net weight - - - - - - - - - - . - - - - - = - - - 3.5 pounds 
Shipping weight (Average : - - - - . - . - - - - - = - - - 13 pounds 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION—2 TUBES 
D-C Plate Voltage : : - - 4000 5000 6000 7000 Volts 
AND MODULATOR D-C Grid Voltage (approx.)* - - —I40 —180 —230 —280 Volts 
“ - A ified Zero-Signal D-C Plate Current - - 400 400 400 300 Ma. 
Class AB, (Sinusoidal wave, two tubes unless otherwise specified) Max-Signal D-C Plate Current : : 2.30 2.20 2.00 1.80 Amps 
ffective Load, Plate-to-Plate - - 3400 5000 7000 9200 Ohms 
MAXIMUM RATINGS Peak A-F Grid Input Voltage (per tube) 500 520 580 600 Volts 
D-C PLATE VOLTAGE a ts P 4 ie 8000 MAX. VOLTS Max-Signal Peak Driving Power - - 300 280 380 350 Watts 
: Max-Signal Nominal Driving 
MAX-SIGNAL D-C PLATE CURRENT, Power (approx.) 3 = é z 150 140 190 175 Watts 
Pes TURE Fre eR eto 9). SLIRMAX: AMPS. Max-Signal Plate Power Output - - 5200 7000 8000 8600 Watts 
PLATE DISSIPATION, PER TUBE - - - 2000 MAX. WATTS *Adjust to give stated zero-signal plate current 
SR ae PA al le er RO BN Te ee ELE St 
TYPICAL OPERATION, PER TUBE* (Frequencies below 40 Mc.) 
RADIO FREQUENCY POWER AMPLIFIER TYRICAL OPERATION, PER TUBES (Frequencies below 40 Me.) 
AND OSCILLATOR D-C Grid Voltage - - - - - - —350 —500 —600 Volts 
D-C Plate Current - - - - - - 1.35 1.35 1.15 Amps 
3 te D-C Grid Current = - - - - - 175 165 120 a 
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) Peak Rok: Grid. lacut Voltage. é ; : 840 1000 1060 Volts 
Driving Power (approx.)  - - - - - 140 160 115 Watts 
. Grid Dissipation . - ee i 85 82 55 Watts 
MAXIMUM RATINGS (Frequencies below 40 Mc.) Plate Power Input - - - i oo ake 6750 8000 8000 Watts 
Plate Dissipation - - - - - - 2000 2000 2000 Watts 
D-C PLATE VOLTAGE - - - - . 8000 MAX. VOLTS Plate Power Output - - . - - 4750 6000 6000 Watts 


*The performance figures listed under Typical Operation. are for radio 

: : p ‘ F frequencies up to the VHF region and are obtained by calculation from 

D-C PLATE CURRENT i75 MA: AMES. the characteristic tube curves and confirmed by direct tests. The driving 
power given includes power taken by the tube grid and the bias circuit. 


PLATE DISSIPATION - 7 * = = 4 2000 MAX. WATTS The driving power and output power do not allow for losses in the asso- 
ciated resonant circuits. These losses are not included because they depend 

GRID DISSIPATION’ .- - - - - - 150 MAX. WATTS principally upon the design and choice of the circuit components. 

es RE EE EE a LE Cee a EE iN aL RN I 
TYPICAL OPERATION, PER TUBE* (Frequencies below 40 Mc.) 

PLATE MODULATED RADIO FREQUENCY D-C Plate Volteve phe ales efi nt Coe a A 

AMPLIFIER D-C Plate Current 1.25 1.20 1.13. Amps. 


Total Bias Voltage —600 —700 —800 Volts 
—300 —330 —375 Volts 
1500 2000 2500 Ohms 
200 185 170 Ma. 


Fixed Bias Voltage’ - & 
- 1140 1240 1320 Volts 


Class-C Telephony (Carrier conditions, per tube) Grid Resistor - - 
D-C Grid Current - - 

Peak R-F Grid Input Voltage (approx.) 
- 228 230 225 Watts 

- 108 100 88 Watts 


5000 6000 6750 Watts 


MAXIMUM RATINGS (Frequencies below 40 Mc.) Driving Power (approx.) — - 
Grid Dissipation - - 
Plate Power Input - - 
D-C PLATE VOLTAGE = - = - - 6000 MAX. VOLTS Plate Dissipation - - 1350 1350 1350 Watts 
Plate Power Output - - - 3650 4650 5400 Watts 


*The performance figures listed under Typical Operation are for radio 


D-C PLATE CURRENT ? re - = 1.4 MAX. AMPS. frequencies up to the VHF region and are obtained by calculation from 
the characteristic tube curves and confirmed by direct tests. The driving 
PLATE DISSIPATION -° - a e = S 1350 MAX. WATTS power given includes power taken by the tube grid and the bias circuit. 


The driving power and output power do not allow for losses in the asso- 
ciated resonant circuits. These losses are not included because they depend 
GRID DISSIPATION” - - - - - - 150 MAX. WATTS Principally upon the design and choice of the circuit components. 


(Effective 10-15-50) Copyright, 1946 by Eitel-McCullough, Inc. » Indicates change from sheet dated 4-1-46 


APPLICATION 


MECHANICAL 


Mounting—The 2000T must be mounted vertically, base 
up or base down. Flexible connecting straps should be 
provided between the grid and plate terminals and the 
external grid and plate circuits. The tube must be pro- 
tected from severe vibration and shock. 
Cooling—Forced-air cooling is required on the envelope 
and also in the base of the tube. Envelope cooling may 
be accomplished by locating an ordinary 8- or 10-inch fan 
about one foot from the tube and directing the air at 
the middle of the envelope. 

Base cooling requires an air flow of 2% cu. ft. per min. 
directed up through the bottom of the base toward the 
filament press. The base of the tube is provided with a 
1-inch diameter hole for this purpose. If a socket is used 
with a 1l-inch diameter matching hole and the manifold 
is of the same diameter, a static pressure of less than 
0.1 inch of water is required at the manifold to provide 
the 2% cu. ft. per min. 

One type of socket provides a 4 inch diameter pipe 
for the air inlet to the base. With this type of socket a 
static pressure of 5% inches of water is required at the 
pipe to obtain the necessary 2% cu. ft. per min. volume. 

Suitable electrical interlocks should be provided to 
remove the plate and filament voltages in the event that 
the supply of cooling air is interrupted. 


ELECTRICAL 


Filament Voltage—For maximum tube life the filament 
voltage, as measured directly at the filament pins, should 
be the rated value of 10 volts. Unavoidable variations in 
filament voltage must be kept within the range from 9.5 
to 10.5 volts. All four socket terminals should be used, 
putting two in parallel for each filament connection. 

Bias Voltage—Although there is no maximum limit on 
the bias voltage which may be used on the 2000T there is 


.563+.005 


Page Two 


little advantage in using bias voltages in excess of those 
given under “Typical Operation,” except in certain very 
specilaized applications. Where bias is obtained by a grid 
leak, suitable protective means must be provided to pre- 
vent excessive plate dissipation in the event of loss of 
excitation. 

Plate Voltage—The plate supply voltage for the 2000T 
should not exceed 8000 volts. In most cases there is little 
advantage in using plate-supply voltages higher than 
those given under “Typical Operation” for the power 
output desired. 

Grid Dissipation—The power dissipated by the grid of the 
2000T must not exceed 150 watts. Grid dissipation may 
be calculated from the following expression: 


Boerne 


where P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I.=D-c grid current. 


€cmp May be measured by means of a suitable peak volt- 
meter connected between filament and grid.’ In equip- 
ment in which the plate loading varies widely, such as 
oscillators used for radio-frequency heating, care should 
be taken to make certain that the grid dissipation does 
not exceed the maximum rating under any condition of 
loading. 
Plate Dissipation—Under normal operating conditions, 
the power dissipated by the plate of the 2000T should 
not be allowed to exceed 2000 watts. Plate dissipation in 
excess of the maximum rating is permissible for short 
periods of time, such as during tuning procedures. 


"For suitable peak v.t.v.m. circuits see, for instance, "Vacuum Tube 
Ratings,'’ Eimac News, January, 1945. This article is available in reprint 
form on request. 


FILAMENT CONNECTED 
TO NO. | INTERNALLY 


FILAMENT 
249% .002 DIA. 4 PINS 


FILAMENT CONNECTED 
TO NO.3 INTERNALLY 


BOTTOM VIEW 
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EITEL-McCULLOUGH, INC. 3W5000F3 
i MEDIUM MU-TRIODE 


Ngee G Am RL Ome Same Ga AT ee eee OR a NomleesA 


The Eimac 3W5000F3 is a water-cooled, medium-mu power triode intended for 
amplifier, oscillator or modulator service. It has a maximum plate dissipation rating of 
5000 watts and is capable of high output at relatively low plate voltages. A single 
3W5000F3 will deliver a radio frequency plate power-output of 7500 watts at a plate 
voltage of 4000 volts. 

The tube is equipped with flexible filament and grid leads which simplifies socket- 
ing and equipment design for industrial and communication frequencies below 30 Mc. 

NOTE: The 3W5000F3 is a water-cooled version of the air-cooled 3X2500F3. 

The 3W5000F3 should be used where water cooling is preferred and for industrial 
applications or installations where reserve anode dissipation is desired. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated tungsten 
Voltage - - - - - - - - - - - - 75 volts 
Current’ - - - - - - - - - - - - 51 amperes 
Maximum allowable starting current - - - - - - - 100 amperes 
Amplification Factor (Average) - ay ite SOMO cen Lee, ag ce 20 
Direct Interelectrode Capacitances (Average) 
Grid-Plate - - - - - - - - - - - 21 uuf 
Grid-Filament - - - - - - - - - - - 36 uuf 
Plate-Filament - - - -— - Soils swpliwee yy, ear ere 1.2 uuf 
Transconductance (lp=830 ma, Ev=3000v)_~ - - - - - - - 20,000 umhos 
Frequency for Maximum Ratings . - - - - - - - - 30 mc 
MECHANICAL 
Base 2 2 i Z 3 - s : = i : r é = - = = - - - see drawing 
Mounting - - - - - - - - - - - - - - - - . vertical, base down or up 


Maximum Over-All Dimensions: 


Length (Does not include filament connectors) 12.56 inches 


6670 6970 7250 watts 
1670 1670 1670 watts 
5000 5300 5580 watts 


PisianPateriinout ie 
PLATE DISSIPATION - 3350 MAX. WATTS Plate Dissipation’: Me 


GRID DISSIPATION - - . - 150 MAX. WATTS Plate Power Output 


Diameter - - - - : = - - : : : : = = = = - - 3.63 inches 
Net Weight - : - “ - - < 4 : = = - = = : = = = 4.8 pounds 
Shipping Weight taveriae) ORNS Mae sa. Tm ot eine inh D ah Hig mane a Riera es 15 pounds 
Cooling : - . - - - - - ae - - - - - . - Water and forced air 
et 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR (Frequencies below 30 Mc., per tube) 
D-C Plate Voltage - - - 4000 5000 6000 volts 
(Frequencies below 30 Mc.) D-C Plate Current - -— - 2.5 2.5 2.08 amps 
Class-C FM or Telegraphy D-C Grid Voltage - - - —300 —450 —500 volts 
(Ke Edown conditions er tube) D-C Grid Current - - - 245 265 180 ma 
u he Peak R-F Grid Input Voltage - 580 750 765 volts 
MAXIMUM RATINGS Driving Power (approx.) - 142 197 136 watts 
D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS Grid Dissipation - - - 68 78 46 watts 
D-C PLATE CURRENT - - - - 2.5 MAX. AMPS Plate Power Input - . - 10,000 12,500 12,500 watts 
PLATE DISSIPATION - - - - 5000 MAX. WATTS Plate Dissipation - - - 2500 2500 2500 watts 
GRID DISSIPATION - - - - 150 MAX. WATTS Plate Power Output - = 7500 10,000 10,000 watts 
EEE Keg 
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION 
AMPLIFIER (Frequencies below 30 Mc., per tube) 
DC Plate Voltage - - - 4000 4500 5000 volts 
(Frequencies below 30 Mc.) D-C Plate Current - - - 1.67 1.55 1.45 amps 
Class-C Teleph Total Bias Voltage - - - —450 —500 —550 volts 
eas Been ta Fics BiastVoliage Mes Way | =-230ue- 328 male 
LCareceonciions, pet ary Grid Resistor - - - . 1500 1500 1400 ohms 
MAXIMUM RATINGS D-C Grid Current - - 150 120 100 £o 
Peak R-F Grid Input Voltage - 680 720 760 volts 
D-C PLATE VOLTAGE - r - 5000 MAX. VOLTS Driving Power (approx.) - 102 86 76 watts 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS Grid Dissipation - = 35 26 21 watts 


(Effective 8-26-58) Copyright 1958 by Eitel-McCullough, Inc. 


= het 3W5000F3 


AUDIO FREQUENCY POWER AMPLIFIER 
AND MODULATOR 


Class B (Sinusoidal wave, two tubes unless otherwise specified) 


MAXIMUM RATINGS 


D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS 
MAX-SIGNAL D-C PLATE 

CURRENT, PER TUBE - - - 2.5 MAX. AMPS 
PLATE DISSIPATION, PER TUBE - - 5000 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - 4000 5000 6000 volts 
D-C Grid Voltage’ - - - —150 —190 —240 volts 
Zero-Signal D-C Plate Current - 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current 4.0 3.2 3.0 amps 
Effective Load, Plate to Plate - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage 
(per tube)* - a 340 360 390 volts 
Max-Signal Peak Driving Power* 340 230 225 watts 
Max-Signal Nominal Driving 
Power* - - - - 170 115 113 watts 


Max-Signal Plate Output Power 11,000 11,000 13,000 watts 
*Approximate values. 
1Adjust to give listed zero-signal plate current. 


TYPICAL OPERATION CLASS AB, (Two Tubes) 


Modulator service for 4000 and 5000 volt operation, to modulate one or 
two tubes, as shown under ''Plate Modulated Radio Frequency Ampli- 
fier'' (Page 1) 


D-C Plate Voltage - 4000 5000 4000 5000 volts 
D-C Grid Voltage 

(approx.)* - - —155 —200 —145 —190 volts 
Zero-Signal D-C Plate 

Current - - - 0.4 0.4 0.6 0.5 amps 
Max-Signal D-C Plate 

Current - - - 1.35 1.13 2.70 2.26 amps 
Effective Load, Plate 

to Plate - - - 6600 10,000 3300 5000 ohms 
Peak A-F Grid Input 

Voltage (per tube} 240 8275 285 310 volts 
Max-Signal Peak 

Driving Power - 42 40 134 118 watts 
Max-Signal Nominal Driving 

Power (approx.) — - 21 20 67 59 watts 
Max-Signal Plate 

Power Output - 3700 4000 7400 8000 watts 
Will Modulate one Tube 

R-F Final Input of - 6670 7250 watts 
Will Modulate two tubes 

R-F Final Input of - 13,340 14,500 watts 


*Adjust to give stated zero-signal plate current. 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION," POSSIBLY 


EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATON AND RECOMMENDATIONS 


APPLICATION 


Cooling—The water-cooled anode requires one gallon 
of cooling water per minute for the rated plate dissipa- 
tion of 5 kilowatts. The outlet water temperature must 
not exceed a maximum of 70° C under any conditions. 
The inlet water pressure must not exceed a maximum 
of 60 pounds per square inch. The pressure drop across 
the anode is negligible compared to the drop in the 
associated piping. 


The grid-terminal contact surface and adjacent glass 
must be cooled by forced air. The quantity, velocity and 
direction must be adjusted to limit the maximum seal 
temperature to 150° C. 


The filament stem structure also requires forced-air 
cooling. A minimum of 6 cubic feet per minute must 
be directed into the space between the inner and outer 
filament contacting surfaces. 


Air and water flow must be started before filament 
power is applied and maintained for at least five min- 
utes after the filament power has been removed. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Opera- 
tion,” except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


> Indicates change from sheet dated 3-1-5]. 


Plate Voltage — The plate supply voltage for the 
3W5000F3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Oper- 
ation” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1 henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high voltage plate supply capacitor to offer pro- 
tection from transients and surges. In plate modulated 
service, where a plate modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3W5000F3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression 


P scmple 

where P,=Grid dissipation, 
€ymp= Peak positive grid voltage, and 

I,.=D-C grid current 


€emp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies 
widely, such as oscillators used for radio-frequency 
heating, care should be taken to make certain that the 
grid dissipation does not exceed the maximum rating 
under any condition of loading. 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 
the typical Class C operating conditions shown on the first page 
under 4000, 5000 and 6000 volts respectively. 
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TRIODE 


The Eimac 3X2500F3 is a medium-mu, forced-air cooled, external-anode power 
triode intended for amplifier, oscillator, or modulator service. It has a maximum 
plate-dissipation rating of 2500 watts and is capable of high output at relatively low 
plate voltages. A single 3X2500F3 will deliver a radio-frequency plate power output 
of 7500 watts at a plate voltage of 4000 volts. 

The tube is equipped with flexible filament and grid leads which simplify sock- 
eting and equipment design for industrial and communication frequencies below 30 
megacycles. 

The approved Federal Communications Commission rating for the 3X2500F3 is 
5000 watts of carrier power when used as a plate-modulated amplifier and 1250 
watts of carrier power when used as a grid-modulated or linear amplifier. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - . - - - - . - - - - 7.5 volts 
Current - : - - - - - - . - 49 54 amperes 
Amplification Factor - . : - - - - - - - 19 26 
Direct Interelectrode Capacitances: 
Grid-Plate_ - - - - - - . . : - 16.8 23.2 uuf 
Grid-Filament - - . - - - - - - 29.2 40.2 uuf 
Plate-Filament - - - - - - : : - 0.6 1.2 uuf 
Transconductance (I»b—830 ma., Ev=3000 v.)_ - - - - - - 20,000 umhos 
@} Highest Frequency for Maximum Ratings - . - - . - - - - 30 mc 
MECHANICAL 
Base - - - - - - : - : . - - - - See outline drawing 


Mounting” - - - - - - - - - - - - Vertical, base down or up 
Maximum Anode Cooler Core and Seal Temperatures - - - - - : 150° C 
Cooling - - - - - - - - - - - - - - - Forced air 
Maximum Over-All Dimensions: 
Length (Does not include filament connectors) - - - - . - - - - - - - 8.6 inches 
Diameter - - - - : : - - - - - : - - - - - - - 4.16 inches 
Length of Filament Connectors - - - - - - - - : - - - - : - - - 7 inches 
Net Weight - th At eae - - = - : - - - - - - - - - - 7.5 pounds 
Shipping Weight (Approximate) - - = - - - - - - - - : - - . - 17 pounds 
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 30 Mc) 
OR OSCILLATOR we ae ne + - - - aoe ie oe volts 
- ate Current - - - - - - le .08 amps 
. . of. D-C Grid Voltage - =) ts - - —300 —450 —500 volts 
Conventional Neutralized Amplifier, 7 nee Nanicicccs ize ae | eae ean etre aoic peal 
Class-C FM or Telegraphy (Key-Down Conditions) Peak R-F Grid Input Voltage* - - - 580 750 765 volts 
MAXIMUM RATINGS a AE taba Cee He ids ie bs 
ri issipation* - . - - - - watts 
eee ACE ee 2000 MAXAVOLT> Plate Input Power - - - - - 10,000 12,500 12,500 watts 
D-C PLATE CURRENT - - - - 2.5 MAX. AMPS Plate Dissipation - - - - - = 2500 2500 2500 watts — 
PLATE DISSIPATION . - - - 2500 MAX. WATTS Plate Output Power - - - - - = 7500 10,000 10,000 watts 
GRID DISSIPATION - : : - 150 MAX. WATTS *Approximate values. 
TE. wl TYPICAL OPERATION (Frequencies below 30 Mc) 
pape Aidala RADIO FREQUENCY D-C Plate Voltage - . - - - - 4000 4500 5000 volts 
D-C Plate Current - - - - - - 1.67 1.47 1.25 amps 
- ogs D-C Grid Voltage - - - - - —450 —500 —550 volts 
Conventional Neutralized Amplifier, ete faces PT NT 8 SAM Eg 2 
Class-C Telephony (Carrier Conditions) Peak R-F Grid Input Voltage* - - - 685 715 760 volts 
MAXIMUM RATINGS Mp eta vil pipe Peabo le atulice | Vas a ae ie baht 
ri issipation - - - - : - watts 
D-C PLATE VOLTAGE - F ; - 5000 MAX. VOLTS Plate Input Power - - - . - - 6670 6615 6250 watts 
D-C PLATE CURRENT - - - - 2.0 MAX. AMPS Plate Dissipation _- - 1670 1315 950 watts 
PLATE DISSIPATION - - - - 1670 MAX. WATTS Plate Output Power -~ - 5000 5300 5300 watts 


GRID DISSIPATION 


(Effective 5-27-59) Copyright 


150 MAX. WATTS 


1953 by Eitel-McCullough, Inc. 


*Approximate values. 
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AUDIO-FREQUENCY POWER AMPLIFIER 
OR MODULATOR 


Class-AB or B 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - - - - 6000 MAX. VOLTS 
D-C PLATE CURRENT - - - - 2.5 MAX. AMPS 
PLATE DISSIPATION - - 5 - 2500 MAX. WATTS 


GRID DISSIPATION - - - 150 MAX. WATTS 


TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted) 


D-C Plate Voltage - - - - - ~- 4000 5006 6000 volts 
D-C Grid Voltage! - - - - - —150 —190 —240 volts 
Zero-Signal D-C Plate Current =a a = 0.6 0.5 0.4 amps 
Max-Signal D-C Plate Current = eee 6 4:0 aby. 3.0 amps 
Effective Load, Plate to Plate - - - 2200 3600 4650 ohms 
Peak A-F Grid Input Voltage (per tube)* - 340 360 390 volts 
Max-Signal Peak Driving Power®* - - - 340 230 225 watts 
Max-Signal Nominal Driving Power* - - 170 115 113 watts 


Max-Signal Plate Output Power - 
*Approximate values. 
1Adjust to give listed zero-signal plate current. 


11,000 11,000 13,000 watts 


IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION", POSSIBLY 
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS 


APPLICATION 


Cooling—Forced - air cooling must be provided to 
hold the glass-to-metal seals and the anode cooler core 
below the maximum rated temperature of 150° C. AI- 
though the air requirements stated below are sufficient 
to maintain rated tube temperatures under many con- 
ditions, air in excess of the amounts shown will usually 
result in longer tube life. At ambient temperatures 
higher than 40° C and at high altitudes additional air 
flow must be provided. In all cases, tube temperatures 
are the criteria which govern air requirements. Surface 
temperatures may be measured conveniently with the 
aid of temperature-sensitive paints. 


The minimum air-flow requirement for the anode 
cooler at the maximum rated plate dissipation of 2500 
watts and with an inlet-air temperature of 20° C is 
125 CFM. At sea level the pressure drop across the 
cooler for this air flow is 2.3 inches. 


Under the same conditions, a minimum air-flow 
rate of 6 CFM directed into the filament-stem structure 
between the inner and outer filament terminals is re- 
quired to maintain the base seals at 150° C. 


Simultaneous removal of all power and air (as in 
the case of a power failure) will not ordinarily injure 
the tube, but it is not recommended as a standard 
operating practice. 


Filament Voltage—The filament voltage, as measured 
directly at the tube, should be 7.5 volts with maximum 
allowable variations due to line fluctuation of from 7.12 
to 7.87 volts. 


Bias Voltage—There is little advantage in using bias 
voltages in excess of those given under “Typical Op- 
eration”, except in certain very specialized applications. 
Where bias is obtained from a grid resistor, suitable 
protective means must be provided to prevent excessive 
plate dissipation in the event of loss of excitation. 


Plate Voltage——The plate-supply voltage for the 
3X2500F3 should not exceed 6000 volts. In most 
cases there is little advantage in using plate-supply 
voltages higher than those given under “Typical Op- 
eration” for the power output desired. 


In Class-C FM or Telegraphy service, a 0.1—henry 
choke, shunted by a spark gap, should be series con- 
nected between the plates of the amplifier tubes and 
the high-voltage plate-supply capacitor to offer protec- 
tion from transients and surges. In plate-modulated 
service, where a plate-modulation transformer is used, 
the protective choke is not normally required. 


Grid Dissipation—The power dissipated by the grid 
of the 3X2500F3 must never exceed 150 watts. Grid 
dissipation may be calculated from the following ex- 
pression: 


r 2 Compl, 
where: P,=Grid dissipation, 
€cmp = Peak positive grid voltage, and 
I,=D-C grid current. 


€cmp May be measured by means of a suitable peak 
voltmeter connected between filament and grid. Any 
suitable peak v.t.v.m. circuit may be used. 


In equipment in which the plate loading varies widely, 
such as oscillators used for radio-frequency heating, 
care should be taken to make certain that the grid dis- 
sipation does not exceed the maximum rating under 
any condition of loading. With lightly loaded condi- 
tions the grid driving power should be reduced so that 
the grid current does not exceed one-tenth of the plate 
current. 
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DRIVING POWER vs. POWER OUTPUT 


The three charts on this page show the relationship of plate 
efficiency, power output and approximate grid driving power at 
plate voltages of 4000, 5000 and 6000 volts. These charts show 
combined grid and bias losses only. The driving-power and power- 
output figures do not include circuit losses. The plate dissipation 
in watts is indicated by Pp. Points A, B, and C are identical to 
the typical Class C operating conditions shown on the first page 
under 4000, 5000 and 6000 volts respectively. 
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(liodes - rectifiers ) 


Look in the front pages for --- 


® Your nearest distributor of modern, fully guaranteed Eimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 
not found in the catalog. 


Eimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac application engineers, whose combined knowledge and experience are made 
available to you. Additional contributions by this Eimac department are its Application Bulletins, 
an expanding service which you get without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac field engineers cover the United States, operate out of offices in major 
cities. They will help you personally with experimental work, problems of technique, etc. Engineers 
from the Eitel-McCullough plant in San Bruno are available, too, for field consultation throughout 
the country. As Eimac tubes are world renowned, the same services extend to various countries 
overseas through the Eimac export division. 
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The Eimac 2-01C is a small, closely-spaced, low-capacitance, high-vacuum diode 
designed for use through ultra-high frequencies. In measurement work, it is well suited 
to mounting in a probe and will maintain accuracy in the order of + 1 decibel up to 
700 megacycles. It is useful as an indicator at frequencies as high as 3000 megacycles. 


The 2-01C has a maximum d-c current rating of 1.0 milliampere and a maximum 


peak inverse voltage rating of 1000 volts. Cooling is by convection and radiation. 


GENERAL CHARACTERISTICS 
> ELECTRICAL 


Cathode—Oxide-Coated, Unipotential 


Min. Nom. Max. 
Heating Time - - - 530 60 seconds 
Heater Voltage - - - - 5.0 volts 
Heater Current - : - = h023) 0.39 amperes 
Direct Interelectrode Capacitance - - - - - 0.7 uuf 
Zero Signal Voltage (110 Seon Load) 0.6 1.4 volts eer Se 
Resonant Frequency - - - - 2800 mc 
Plate Resistance (E,~12 volts) - . . 8000 24,000 ohms 
> MAXIMUM RATINGS 
@ PEAK INVERSE ANODE VOLTAGE - - - - 1000 MAX. VOLTS 
' D-C PLATE CURRENT~ - - . - - - 1.0 MAX. MA 
PLATE DISSIPATION - - - - - - 0.1 MAX. WATT 
SEAL TEMPERATURE - - - - - tl oe aMAX: 
MECHANICAL 
Length - - - - 1.813 inches Net Weight - - - 0.2 ounce 
Diameter - : - - 0.563 inches Shipping Weight ewe - : 1.0 pound 


INPUT CHARACTERISTICS 
DS ie I Be eee 


ssl Resistance— ES 


! 
FREQUENCY, mc 


RESPONSE 


ws 


Reactance x 100 


MEGOHMS 
an— 


Reactance 


“01 0.1 


“WO0cp2  1000cps 10.000 ps 10 aR 00 eI 


0.1 mc Ime 
FREQUENCY 


Input Impedance and Frequency Response of an Eimac 2-01C operating 
in a Hewlett-Packard Model 410B Vacuum Tube Voltmeter. 
Reproduced from Hewlett-Packard Catalog No. 21-A, 1952. 


(Effective 1-22-60) Copyright 1960 by Eitel-McCullough, Inc. > Indicates change from sheet dated 11-14-58 
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The Eimac 2-25A diode is a high-vacuum rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 
the use of gas-filled rectifier tubes. 


The 2-25A has a maximum d-c current rating of 50 milliamperes and a 
maximum peak inverse voltage rating of 25,000 volts. Cooling is by convection 
and radiation. 


A single 2-25A will deliver 40 milliamperes at 10,000 volts to a capacitor- 
input filter with 8800 volts single-phase supply. Four 2-25A's in a bridge circuit 
will deliver 100 milliamperes at 15,600 volts to a choke-input filter with 17,600 
volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - . - 6.3 volts 
Current - - - - : - ~ 3.0 amperes 
MECHANICAL 
Base - - - - . - - - - - = - - - - Small 4-pin 
Basing - - - - - - . - - - - - Refer to outline drawing 
Socket - - - - - : - - - - Refer to discussion under "Application" 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - : - - - - - - - = - Convection and radiation 
Maximum Temperature of Plate Seal - - . - - : : - : - 225°C 
Recommended Heat Dissipating Plate Connector - - - - - - - - Eimac HR-| 


Maximum Overall Dimensions: 


Length - - - - - - - - - - - - - 4.38 inches 
Diameter - - - - - - - - - - - - 1.44 inches 
Net Weight - - - - - - - - - - - - - 1.2. ounces 
Shipping Weight eye ol - - - - - - - - - - - 1.0 pound 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - - - - 
PLATE DISSIPATION § - - “ . Z . 
D-C PLATE CURRENT’ - 3 x < : J 
PEAK PLATE CURRENT - - - - - 1.0 MAX. AMPERE 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under 


APPLICATION 


Cooling—The 2-25A is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-I Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


25,000 MAX. VOLTS 
15 MAX. WATTS 
50 MAX. MA 


"critical" 
‘Application’. 


MECHANICAL 


Mounting—The 2-25A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 


The small 4-pin base fits an E. F. Johnson Co. No 122-224, 


a National Co. No. XC-4 or CIR-4, or an equivalent socket. In 
some circuits, particularly those of the voltage multipliers illus- 
trated in Fig. 2, it may be necessary to mount the socket on 
stand-off insulators, or on a sheet of insulating material, to 
provide adequate insulation to ground. 


(Effective 7-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 
perature is “Tempilaq", a temperature-sensitive lacquer available 
from the Tempil Corporation, 132 W. 22nd St., New York II, 
N@Ye 


APPLICATION (Continued) 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament 
voltage, as measured at the base pins, should be the rated 
value of 6.3 volts. Variations must be kept within the range 
from 6.0 to 6.6 volts. In applications which require the diode 
to deliver high peak currents, it is important to maintain the 
filament voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-25A reaches oper- 
ating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination, the plate of 
the 2-25A begins to show color as the maximum plate dissipa- 
tion rating of I5 watts is approached. The maximum peak 
inverse voltage rating of 25,000 volts should not be exceeded at 
any time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-25A when used as a power- 
supply rectifier. 


2-25A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 
Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 

ails 

ase, 
Half- 8800 10,000 t= Jee eee 
Wave 
Single- 
Sar 88001 10,000 80 7900 100 
Wave 
Single- 
Phase, 17,600 20,000 80 15,800 100 
Bridge 


1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings —Plate dissipation rather than 
peak current usually limits the d-c current which the~2-25A 
is capable of delivering to the load. Because the plate dissi- 
pation associated with a given d-c current depends upon the 
amount of ripple and its wave-shape, circuit conditions will 
determine the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 
2-25A is 50 milliamperes when the load incorporates a choke- 
input filter with the "critical value (or larger) of input 
inductance (Lj in Fig. I): 


iS= Rett for full-wave single-phase rectifiers, 
18.8f 

Lo= Set for half-wave three-phase rectifiers, 

Lo= R eff for full-wave three-phase rectifiers, 
60f 


where: Lo="critical'’ value of input inductance (henries), 
f= supply-line frequency (cycles per second), 
R Load voltage (volts) 


eff — . 
Coad current [amps] 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-25A is particularly suitable for 
power-supply applications demanding high voltage at low 
current. Under these conditions capacitor-input filter circuits 
become desirable. The maximum d-c current rating of the 2-25A 
when no input choke is incorporated in the filter depends upon 


the total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each tube. 
The circuit diagrams and tabulation in Fig. 2 are so arranged 
and labeled that this required series resistance may be found 
for a wide range of load conditions. This may be done by de- 
termining the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, Rj. 


Rp is the plate resistance of the 2-25A, which may be 
taken as 1200 ohms. 


Rj; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used 
in measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance 
(Rc) up to the required minimum. Its value may be found 
from the formula associated with each of the circuits of Fig. 2. 
This resistor must be inserted in such a position in the circuit 
that it protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage —The peak inverse voltage rating of 
the 2-25A is 25,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the 
case of bridge circuits, and twice this value in the case of half- 
and full-wave rectifiers and voltage multipliers. Peak inverse 
voltage in three-phase operation depends upon the circuit em- 
ployed, and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance 
is low, the 2-25A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 2-25A is 90 milliamperes. 


The plate characteristic curve for the 2-25A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 15 watts, the maximum peak inverse voltage rating of 
25,000 volts, and the maximum peak plate current of 1.0 ampere 
must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 


b. Full-Wave Bridge Rectifier 


c. Half-Wave Rectifier d. Half-Wave Voltage Doubler 


e. Half-Wave Voltage Multiplier (with common 
ground when Rs is inserted on the "high" 
side of Erms) 


percent of Effective 
3.4 27 Load Resistance per 
Tube (E Fes /\ p) 
times Filter-Input 
times Filter-Input 
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Fig. 2. Eimac 2-25A Basic R-C Circuits (for any one of the indicated loads 
R;= Equivalent resistance of voltage source. 
Rp= 1200 ohms (600 ohms for two tubes in parallel) 


D-C Plate Current (Ip) 


Total Charging- 
Circuit Resistance (Rc) 


A-C Supply Voltage 
(Erms ) 


Peak Inverse Voltage 
('/2 these values for circuit b.) 
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RECTIFIER 
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‘SAIN BRUNO, CALIFORNIA 


INC. 


The Eimac 2-50A diode is a high-vacuum rectifier intended for use in recti- 
fier units, voltage multipliers, or in special applications, whenever conditions of 
extreme ambient temperatures, high operating frequency, high peak inverse 
voltages, or the production of high-frequency transients would prevent the use 
of gas-filled rectifier tubes. 


The 2-50A has a maximum d-c current rating of 75 milliamperes and a maxi- 
mum peak inverse voltage rating of 30,000 volts. Cooling is by convection and 
radiation. 


A single 2-50A will deliver 60 milliamperes at 12,500 volts to a capacitor- 
input filter with 10,600 volts single-phase supply. Four 2-50A's in a bridge cir- 


cuit will deliver 150 milliamperes at 19,000 volts to a choke-input filter with 
21,200 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - 5.0 volts 
Current - : - - - . - 4.0 amperes 
MECHANICAL 
Base - - - - - - - - - - - - - Medium 4-pin bayonet 
Basing - - - - - - - - . - - - Refer to outline drawing 
Socket - - - . - “ - : - - Refer to discussion under "Application" 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - Convection and radiation 
Maximum Temperature of Plate Seal - - - - - - - - - - - 225°C 
Recommended Heat Dissipating Plate Connector - - - - - - - - Eimac HR-3 
Maximum Overall Dimensions: 
Length - - - . - - - - - - - - - 5.50 inches 
Diameter : : : - - - - - - - - - 1.82 inches 
Net Weight - - - - - - - - - - - - - - 2.5 ounces 
Shipping Weight (approx. ) . : - - - - - - - - - 1.0 pound 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - “ S i 
PLATE DISSIPATION” - - - “ . - 
D-C PLATE CURRENT’ - - = “ : ‘ 
PEAK PLATE CURRENT - - A 7 : 


30,000 MAX. VOLTS 
30 MAX. WATTS 
75 MAX. MA 
1.0 MAX. AMPERE 


‘Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘'critical"’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under Application’. 


APPLICATION 


MECHANICAL 


Mounting—The 2-50A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The medium 4-pin base fits an E. F. Johnson Co. No. 122- 
224, a National Co. No. XC-4 or CIR-4, or an equivalent socket. 
In some circuits, particularly those of the voltage multipliers 
illustrated in Fig. 2, it may be necessary to mount the socket 
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on stand-off insulators, or on a sheet of insulating material, to 
provide adequate insulation to ground. 


Cooling—The 2-50A is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-3 Heat Dissi- 
pating Connector or equivalent is required on the plate terminal. 

The maximum temperature at the plate seal must not exceed 
225°C. A convenient accessory for measuring this temperature 


APPLICATION (Continued) 


is "Tempilaq’’ a temperature-sensitive lacquer available from 
the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value of 
5.0 volts. Variations must be kept within the range from 4.75 
to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT A HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-50A reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination the plate of 
the 2-50A begins to show color as the maximum plate dissipa- 
tion rating of 30 watts is approached. The maximum peak inverse 
voltage rating of 30,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-50A when used as a power- 
supply rectifier. 


2-50A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 
Type Voltage Voltage Current Voltage Current 
(volts rms) — (volts) (ma) (volts) (ma) 

susie. 

hase, 
Half- 10,600 12,500 COMES eo eee, FO. gaan 
Wave 
Single- 
att 10,6001 12,500 120 9500 150 
Wave 
Single- 
Phase, 21,200 25,000 120 19,000 150 
Bridge 


1One-half the transformer secondary voltage. 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 2-50A 
is capable of delivering to the load. Because the plate dissipa- 
tion associated with a given d-c current depends upon the 
amount of ripple and its wave-shape, circuit conditions will de- 
termine the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 
2-50A is 75 milliamperes when the load incorporates a choke- 
input filter with the "critical value (or larger) of input in- 
ductance (Lj in Fig. 1): 


= Rett for full-wave single-phase rectifiers, 
18.8f 
begs = Rett for half-wave three-phase rectifiers, 
bay = Rett for full-wave three-phase rectifiers, 
660f 
where: Lo = “critical'’ value of input inductance (henries), 
f =supply-line frequency (cycles per second), 


er ose. ons 
y Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-50A is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits 
become desirable. The maximum d-c current rating of the 2-50A 


when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or full- 
wave multiplier. In the case of full-wave center-tapped or bridge 
rectifiers, Ip is half the load current. 


Rc is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 2-50A, which may be 
taken as 1000 ohms. 


Rj is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This resistor 
must be inserted in such a position in the circuit that it pro- 
tects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the maxi- 
mum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of 
the 2-50A is 30,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed, and 
will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is low, 
the 2-50A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 2-50A is 145 milliamperes. 


The plate characteristic curve for the 2-50A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 30 watts, the maximum peak inverse voltage rating of 
30,000 volts, and the maximum peak plate current of 1.0 ampere 
must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 


b. Full-Wave Bridge Rectifier 


d. Half-Wave 


RyaR Rj -R, 


e. Half-Wave Voltage Multiplier (with common 
ground when Rs is inserted on the “high 


side of Erms) f, Full-Wave Voltage Multiplier 


Eimac 2-50A Maxium D-C Current Ratings for R-C Filter Applications 
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('4 these values for circuit b.) D-C Voltage (E,) 


Fig. 2 Eimac 2-50A Basic R-C Circuits (for any one of the indicated loads) 
R; = Equivalent resistance of voltage source 
Rp= 1000 ohms (500 ohms for two tubes in parallel) 


Total Charging- 
Circuit Resistance (Rc) 
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The Eimac 2-150D is a high vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 
the use of gas-filled rectifier tubes. 


The 2-150D has a maximum d-c current rating of 250 milliamperes and a 
maximum peak inverse voltage rating of 30,000 volts. Cooling is by convection 
and radiation. 


A single 2-150D will deliver 200 milliamperes at | 1,800 volts to a capacitor- 
input filter with 10,600 volts single-phase supply. Four 2-150D's in a bridge 
circuit will deliver 500 milliamperes at 19,000 volts to a choke-input filter with 
21,200 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - . . - - - 5.0 volts 
| Current - - - 2} \pas . - - 13.0 amperes 
MECHANICAL 
Base - - - - - - : - - - - - 50-watt jumbo 4-pin bayonet 
Basing - - - - - - - > - - ~ - Refer to outline drawing 
Socket - - - - - - - - - - Refer to discussion under "Application" 
Mounting Position - - - - - - - - : - Vertical, base down or up 
Cooling - - - - - - - - - - - - Convection and Radiation 
Maximum Temperature of Plate Seal - - - - - - - - - - - 225°C 
Recommended Heat Dissipating Plate Connector - - - - - - - - Eimac HR-6 
Maximum Over-all Dimensions: 
Length - . - - - - - - - - - 8.88 inches 
Diameter - - - - . . - - . - : - 2.50 inches 
Net Weight — - - - . . Oh ke - . - - - 9 ounces 
Shipping Weight aes, - - - - - - - - . - | pound 
MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - - - - 30,000 MAX. VOLTS 
PLATE DISSIPATION — - - - - - . 90 MAX. WATTS 
D-C PLATE CURRENT’ - - - - - - 250 MAX. MA 
PEAK PLATE CURRENT - - - - - 3.0 MAX. AMPERES 
tAveraged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the "critical" 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘‘Application"’. 


APPLICATION 


socket on stand-off insulators, or on a sheet of insulating ma- 


MECHANICAL 


Mounting—The 2-150D must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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terial, to provide adequate insulation to ground. 


Cooling—The 2-150D is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat Dissi- 
pating Connector or equivalent is required on the plate terminal. 

The maximum temperature at the plate seal must not exceed 
225°C. A convenient accessory for measuring this temperature 


APPLICATION (Continued) 


is "“Tempilaq", a temperature-sensitive lacquer available from 
the Tempil Corporation, 132 W. 22nd Street, New York 11, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range from 
4.75 to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-150D reaches 
operating temperature in a fraction of a second after applica- 
tion of voltage. Plate voltage may be applied simultaneously 
with filament voltage. 


Plate Operation—With low room illumination, the plate of 
the 2-150D begins to show color as the maximum plate dissipa- 
tion rating of 90 watts is approached. The maximum peak 
inverse voltage rating of 30,000 volts should not be exceeded 
at any time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-150D when used as a power- 
supply rectifier. 


2-150D MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 
Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 
Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 
Single- 


Phase, 
Half. 10,600 11,800 200 Gis: eee 
Wave 

Single- 

Sacred 10,6001 11,800 400 9500 500 
Wave 

Single- 

Phase, 21,200 
Bridge 

1One-half the transformer secondary voltage. 


23,600 400 19,000 500 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 2-150D 
is capable of delivering to the load. Because the plate dissi- 
pation associated with a given d-c current depends upon the 
amount of ripple and its wave-shape, circuit conditions will 
determine the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 
2-150D is 250 milliamperes when the load incorporates a choke- 
input filter with the "“critical"’ value (or larger) of input in- 
ductance (L, in Fig. |): 


AS Rett for full-wave single-phase rectifiers, 


18.8f 
Lee Bs for half-wave three-phase rectifiers, 
Lo= Rett for full-wave three-phase rectifiers, 
660f ; 


where: L,= "critical" value of input inductance (henries), 
f= supply-line frequency (cycles per second), 


vee Load voltage (volts) 
eff 


~ Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-150D is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 
come desirable. The maximum d-c current rating of the 2-150D 


when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit 
relative to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, Ip is half the load current. 


R. is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (I,), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 


voltage supply, R;. 


Rp is the plate resistance of the 2-150D, which may be 
taken as 300 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 


measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This re- 


sistor must be inserted in such a position in the circuit that it 
protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the load 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
2-150D is 30,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input filter 
circuits assume values of input capacitance large enough to hold 
the ripple to a low value. In special applications where a larger 
percent ripple is tolerable, and filter capacitance is low, the 
2-150D is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the cur- 
rent is continuous and the percent ripple is moderate, the maxi- 
mum current rating of the 2-150D is 500 milliamperes. 


The plate characteristic curve for the 2-150D serves as a 
guide to special applications. The maximum plate dissipation 
rating of 90 watts, the maximum peak inverse voltage rating of 
30,000 volts, and the maximum peak plate current of 3.0 am- 
peres must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 


b. Full-Wave Bridge Rectifier 


d. Half-Wave 


Rak - R= Rp 


e. Half-Wave Voltage Multiplier (with common 
ground when R,g is inserted on the ‘high’ 
side of Ermsl 


percent of Effective 
Load Resistance per 


Tube (E¢/Ip) 


is Cc ely Voltage times Filter-Input 
Peak Inverse Voltage times Filter-Input 
('/2 these values for circuit b.) 


D-C Voltage (E¢) 
Fig. 2 Eimac 2-150D Basic R-C Circuits (for any one of the indicated loads) 
R;=Equivalent resistance of voltage source 
Rp=300 ohms (150 ohms for two tubes in parallel) 


Total Charging- 
Circuit Resistance (Rc) 
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DIMENSIONS 
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the use of gas-filled rectifier tubes. 


The 2-240A has a maximum d-c current rating of 500 milliamperes and a 
maximum peak inverse voltage rating of 25,000 volts. Cooling is by convection 


and radiation. 


A single 2-240A will deliver 320 milliamperes at 10,000 volts to a capa- 
citor-input filter with 9,000 volts single-phase supply. Four 2-240A's in a bridge 
circuit will deliver 1.0 ampere at 16,000 volts to a choke-input filter with 18,000 


volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage . - - - - 
Current - - - - - 


MECHANICAL 


Base : - - - - - - 
Basing : - - - - - - 
Socket - - - - - - - 
Mounting Position - - - - - 
Cooling - - - - - - - 
Maximum Temperature of Plate Seal - - 


Recommended Heat Dissipating Plate Connector - 


Maximum Over-all Dimensions: 
Length - - - - - 
Diameter” - E - - = 


Net Weight — - - - 4 a 
Shipping Weight (approx.) - - - 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - 
PLATE DISSIPATION - - - 
D-C PLATE CURRENT’ - - - 
PEAK PLATE CURRENT - - 


1Averaged over one cycle for each tube. Applies only when the rectifier 
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The Eimac 2-240A is a high vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 


2-240N 


CHA TEP ESOreRE NG lee 


RECTIFIER 


- neas5 volts 
12.0 amperes 


- 50-watt jumbo 4-pin bayonet 
Refer to outline drawing 
- - Refer to discussion under "Application" 
Vertical, base down or up 
Convection and radiation 
- - - - - - . - 225°C 
Eimac HR-6 


0 . 2 : = 3 11.2 inches 
. : f - 3.82 inches 
10 ounces 


3 pounds 


25,000 MAX. VOLTS 
150 MAX. WATTS 
500 MAX. MA 
4.0 MAX. AMPERES 


is coupled to the load by a choke-input filter incorporating the '‘'critical’ 


value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under “Application. 


APPLICATION 


MECHANICAL 


Mounting—The 2-240A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 


The 50-watt jumbo 4-pin bayonet base fits an E. F. John- 
son Co. No. 123-211, a National Co. No. XM-50, or an equiva- 
lent socket. In some circuits, particularly those of the voltage 
multipliers illustrated in Fig. 2, it may be necessary to mount 


(Effective 10-21-59) Copyright 1959 by Eitel-McCullough, Inc. 


the socket on stand-off insulators, or on a sheet of insulating 
material, to provide adequate insulation to ground. 


Cooling—The 2-240A is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


The maximum temperature at the plate seal must not exceed 


b Indicates Change From Sheet Dated 10-31-57 


HIGH-VACUUM 


APPLICATION (Continued) 


225°C. A convenient accessory for measuring this temperature 
is ‘'Tempilaq', a temperature-sensitive lacquer available from 
the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 7.5 volts. Variations must be kept within the range from 
7.15 to 7.85 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the 
filament voltage at the rated value. All four socket terminals 
should be used, placing two in parallel for each filament con- 
nection. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-240A reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. All four socket terminals should be used, 
putting two in parallel for each filament connection. 


Plate Operation—With low room illumination, the plate of the 
2-240A begins to show color as the maximum plate dissipation 
rating of 150 watts is approached. The maximum peak inverse 
voltage rating of 25,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-240A when used as a power- 
supply rectifier. 


2-240A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 


Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 

Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (amperes) (volts) (amperes) 

Single- 

yee 9,000 10,000 0,320 Wren Mere! 

Wave 

Single- 

Mee 9,000? 10,000 0.640 8,000 1.00 

Wave 

Single- 

Phase, 18,000 20,000 0.640 16,000 1.00 

Bridge 


1One-half the transtormer secondary voltage. 


Maximum D-C Current Ratings —Plate dissipation rather than 
peak current usually limits the d-c current which the 2-240A is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 

Choke-Input Filter—The maximum d-c current rating of the 
2-240A is 500 milliamperes when the load incorporates a choke- 
input filter with the ‘critical’ value (or larger) of input induct- 
ance (L, in Fig. I): 


Lo= R eff for full-wave single-phase rectifiers, 
18.8f 

Lo= Ratt for half-wave three-phase rectifiers, 

= ral for full-wave three-phase rectifiers, 


where: Lo= "critical" value of input inductance (henries), 
f =supply-line frequency (cycles per second), 
R. — Load voltage (volts) 
id Load current (amps) 
Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 
Capacitor-Input Filter—The 2-240A is particularly suitable for 
power-supply applications demanding high voltage at low cur- 


rent. Under these conditions capacitor-input filter circuits be- 
come desirable. The maximum d-c current rating of the 2-240A 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or 
full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (I,), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifer tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 2-240A, which may be 
taken as 200 ohms. 


R.: 


may be taken as the regulation of the high-voltage supply ex- 


is the equivalent internal resistance of the supply. This 


pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This 
resistor must be inserted in such a position in the circuit that 
it protects all tubes. 

Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
2-240A is 25,000 volts. In single-phase power-supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed and 


will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 2-240A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the cur- 
rent is continuous and the percent ripple is moderate, the maxi- 
mum current rating of the 2-240A is 800 milliamperes. 


The plate characteristic curve for the 2-240A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 150 watts, the maximum peak inverse voltage rating of 
25,000 volts, and the maximum peak plate current of 4.0 am- 
peres must not be exceeded. 


& 


® 
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Fig. |. Rectifier with Choke-Input Filter 


d. Half-Wave Voltage Doubler 


RR 


RoR, Dall a | 


e. Half-Wave Voltage Multiplier (with common 
ground when R,g is inserted on the "high" 
side of Erms) f, Full-Wave Voltage Multiplier 


Eimac 2-240A Maximum D-C Current Ratings for R-C Filter Applications 


D-C Plate Current (Ip) 


milliamperes per tube 


percent of Effective 


Total Charging- 


Circuit Resistance (Rc) e 5 se pea aie ia! 

A-C Supply Voltage times Filter-Input 
os 0.83 tor | 1.14 DC Veltege IE.) 

Peak-Inverse Voltage 24 2.9 32 times Filter-Input 


(2 these values for circuit b.) 


D-C Voltage (E,) 


Fig. 2 Eimac 2-240A Basic R-C Circuits (for any one of the indicated loads) 
R; =Equivalent resistance of voltage source 
Rp=200 ohms (100 ohms for two tubes in parallel) 
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The Eimac 2-450A is a high-vacuum diode rectifier intended for use in rectifier 
units, voltage multipliers, or in special applications where high peak-inverse voltages, 
extreme temperatures, high operating frequency, or the production of high-frequency 
transients would prevent the use of mercury-vapor or gas-filled rectifier tubes. 


CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated Tungsten Min. Nom. Max. 
Voltage - - - . - - - - . 75 volts 
Current - - - - - - - 4 - 25.0 28.0 amperes 
MECHANICAL 
Race 5 : 2 : 2 " - ‘ 2 : : - - 4-pin, metal shell 
Socket . - . - : - - . - —E. F. Johnson Co, 124-214 or equivalent 
Operating Position - - = - = = - : - - Vertical, base down or up 
Recommended Plate Connector - - : - - - = - = Eimac HR-8 


Maximum Operating Temperatures: 


Plate Seal = : 2 = s 4 M 2 2 zs 225° C 

Envelope - - - - - - - - S = = cs = 250° C 

Net Weight - - - . - - - . - . . - - - 2.4 pounds 

Shipping Weight (approximate) . - - - - - . - - - 9 pounds 
COOLING 


The temperature of the plate seal and envelope must not be allowed to exceed 225°C and 250°C respectively. When several 
tubes are being operated in the same compartment and at or near maximum rated plate dissipation, forced-air cooling is required. 
In any event, it should be remembered that the listed temperatures are maximums and that lower operating temperatures will result 
in longer life and improved reliability. The use of a temperature-sensitive paint, sparingly applied in the referenced areas, is recom- 
mended to determine the effectiveness of the cooling employed in any given installation. 


MAXIMUM RATINGS 


> Peak Inverse Plate Voltage - - - - - - - - - E - - - : - 30,000 MAX. VOLTS 
emer rcnen umes Hee nn pte ee te Meare Ge Se e450. MAX. VAL 
D-C Plate Current - - - - : 2 5 E A ‘ 5 : 4 ‘ : E i 1 MAX. AMPERE 
Peak Plate Current - - - - - - - - - - - - - - - - - 8 MAX. AMPERES 
> MAXIMUM POWER-SUPPLY CAPABILITIES* Maximum Approx. | Maximum 
A-C Input D-C Output D-C Output 
Vag Voltage Voltage Current 
Circuit (volts rms) (volts) (amps) 
Single-Phase, Full-Wave (2 tubes) - : : S : = = = = - 21,200 total 9,300 2.0 
Single Phase, Bridge (4 tubes) - - - - - = : - - 3 - 21,200 total 18,600 2.0 
Three-Phase, Full-Wave (6 tubes) z = > - - - : - : - 12,250 per leg 28,000 3.0 


*Choke-input filter with L equal to or greater than twice ‘critical’; zero circuit loss assumed; tube drop considered. 


CHOKE-INPUT FILTER 


The maximum d-c current rating of the 2-450A is 1.0 ampere when the load incorporates a choke-input filter with the "critical’’ 
value (or larger) of input inductance. This value may be calculated from the appropriate formula below: 


Reff for full-wave Reff [{ for half-wave Reff for full-wave 
L= single wave Lo= three-phase Lo= three-phase 
18.8f power supplies 75f power supplies 660f power supplies 


Where: L,="critical’ value of input inductance (henries) 


f=supply-line frequency (cycles per second) 
load voltage (volts 
Reff = Tat 


load current (amps) 


(Effective 11-3-59) Copyright 1959 by Eitel-McCullough, Inc. > Indicates change from sheet dated 2-13-58 
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The Eimac 2-2000A is a high-vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 


the use of gas-filled rectifier tubes. 


The 2-2000A has a maximum d-c current rating of 750 milliamperes and 
a maximum peak inverse voltage rating of 75,000 volts. Cooling is by forced 


air, convection, and radiation. 


A single 2-2000A will deliver 600 milliamperes at 31,500 volts to a capa- 
citor-input filter with 26,500 volts single-phase supply. Four 2-2000A's in a 
bridge circuit will deliver 1.50 amperes at 47,600 volts to a choke-input filter 


with 53,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage eas - - - 
Current - - . - - 


MECHANICAL 
Base - . - - - - ° 
Basing : “ - - - . - 
Socket - - - - - - - 
Mounting Position - - - - - 
Cooling - - - - - - - 
Maximum Temperature of Plate Seal - - 


Recommended Heat Dissipating Plate Connector - 


Maximum Over-all Dimensions: 
Length - - - - - 
Diameter” - - - - - 
Net Weight - - - - - - 


Shipping Weight (approx.) 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE  - 
PLATE DISSIPATION ~ - - - 
D-C PLATE CURRENT’ - - a 
PEAK PLATE CURRENT - z 


- - 10.0 volts 
- - 25.0 amperes 


- - . - : - - Special 4-pin 
Refer to outline drawing 


. - Refer to discussion under ‘'Application" 


Vertical, base down or up 
Forced air, convection, and radiation 
225° 0 
- . - - . : - Eimac HR-8 


3 ‘ = - - - 17.8 inches 
i " “ “ . - 8.13 inches 
3 pounds 
13 pounds 


75,000 MAX. VOLTS 
1200 MAX. WATTS 
750 MAX. MA 

12 MAX. AMPERES 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ''critical'’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘Application’. 


APPLICATION 


MECHANICAL 


Mounting—The 2-2000A must be mounted vertically with the 
base either down or up. The lead to the plate terminal of the 
tube should be flexible. 

The special 4-pin base fits an E. F. Johnson Co. No. 124- 
214 or an equivalent socket. In some circuits, particularly those 
of the voltage multipliers illustrated in Fig. 2, it may be neces- 
sary to mount the socket on stand-off insulators, or on a sheet 
of insulating material, to provide adequate insulation to ground. 


(Effective 7-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


Cooling—The 2-2000A is cooled by forced air, convection, and 
radiation. Forced air is required for cooling of the filament 
seals. If an E. F. Johnson Co. No. 124-214 socket is used, air at 
a static pressure of 4 inches of water measured at the inlet of 
the '/4-inch cooling tube in the socket will provide sufficient 
base cooling. The base of the tube is provided with a |I-inch 
diameter hole. If a socket is used with a l-inch diameter match- 
ing hole and the manifold is of the same diameter, a static 
pressure of less than 0.1 inch of water will be required. Clear- 
ance should be provided around the glass envelope adequate 


APPLICATION (Continued) 


for the free circulation of air. An Eimac HR-8 heat Dissipating 
Connector or equivalent is required on the plate terminal. 


The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 
perature is ‘'Tempilaq'', a temperature-sensitive lacquer avail- 
able from the Tempil Corporation, 132 W. 22nd St, New York 
NS Ye 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
tage, as measured at the base pins, should be the rated value 
of 10.0 volts. Variations must be kept within the range from 
9.5 to 10.5 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. All four socket terminals should 
be used, putting two in parallel for each filament connection. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 2-2000A reaches 
operating temperature in a fraction of a second after applica- 
tion of voltage. Plate voltage may be applied simultaneously 
with filament voltage. 


Plate Operation—The plate of the 2-2000A operates at dull red 
color at the maximum plate dissipation rating of 1200 watts. 
The maximum peak inverse voltage rating of 75,000 volts should 
not be exceeded at any time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 2-2000A when used as a power- 
supply rectifier. 
2-2000A MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 

A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (amperes) (volts) (amperes) 
Single- 
Lars 26,500 31,500 0.600 
Wave 
Single- 


Ae 26,5001 31,500 1.20 23,800 1.50 
Wave 
Single- 
Phase, 53,000 
Bridge 
1One-half the transformer secondary voltage. 


63,000 1.20 47,600 1.50 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 2-2000A is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 

Choke-Input Filter—The maximum d-c current rating of the 
2-2000A is 750 milliamperes when the load incorporates a choke- 
input filter with the "critical’’ value (or larger) of input induc- 
tance (Ly in Fig. 1): 


o= see for full-wave single-phase rectifiers, 
Ys= ery for half-wave three-phase rectifiers, 
oS Rett for full-wave three-phase rectifiers, 
660f 
where: Lo= "‘critical’’ value of input inductance (henries), 

f = supply-line frequency (cycles per second), 

R Load voltage (volts) 

jth Sa ae ree ST EE 


Load current (amps) — 
Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 2-2000A is particularly suitable for 
power-supply applications demanding high voltage at low cur- 


rent. Under these conditions capacitor-input filter circuits be- 
come desirable. The maximum d-c current rating of the 2-2000A 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by deter- 
mining the value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


|p is th d-c current per tube. This is the entire load current 
only in the case of the simple half-wave rectifier or half- or 
full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(Ec/Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, R,, and the equivalent internal resistance of the a-c 
voltage supply, R;. 

Rp is the plate resistance of the 2-2000A, which may be 
taken as 400 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


R,; is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This resis- 
tor must be inserted in such a position in the circuit that it 
protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
2-2000A is 75,000 volts. In single-phase power supply rectifier 
circuits the peak inverse voltage to be used in design is the 
peak a-c supply voltage (1.41 times Erms in Fig. 2) in the case 
of bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 


in three-phase operation depends upon the circuit employed, 


and will be found listed in the handbooks. 


Special Applications— The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 2-2000A is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 2-2000A is 1500 milliamperes. 


The plate characteristic curve for the 2-2000A serves as a 
guide to special applications. The maximum plate dissipation 
rating of 1200 watts, the maximum peak inverse voltage rating 
of 75,000 volts, and the maximum peak plate current of 12 
amperes must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 


P 


RywR,-R; Ry 


e. Half-Wave Voltage Multiplier (with common 
ground when Rg is inserted on the "high" 
side of Ems! 


D-C Plate Current (I,) 
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times Filter-Input 
rms D-C Voltage (E-) 


Peak Inverse Voltage times Filter-Input 
('/ these values for circuit b.) , 8 D-C Voltage (E<) 


Fig. 2 Eimac 2-2000A basic R-C Circuits (for any one of the indicated loads) 
R; = Equivalent resistance of voltage source 
Rp=400 ohms (200 ohms for two tubes in parallel) 
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250R 


HIGH-VACUUM 
RECTIFIER 


EIT EG, Gate POU GH, INc. 


SAN BRUNO, CALIFORNIA 


The Eimac 250R is a high-vacuum diode rectifier intended for use in recti- 
fier units, voltage multipliers, or in special applications, whenever conditions of 
extreme ambient temperatures, high operating frequency, high peak inverse 
voltages, or the production of high-frequency transients would prevent the use 


of gas-filled rectifier tubes. 


The 250R has a maximum d-c current rating of 250 milliamperes and a 
maximum peak inverse voltage rating of 60,000 volts. Cooling is by convection 


and radiation. 


A single 250R will deliver 160 milliamperes at 24,000 volts to a capacitor- 
input filter with 21,000 volts single-phase supply. Four 250R's in a bridge cir- 
cuit will deliver 500 milliamperes at 38,000 volts to a choke-input filter with 


42,000 volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - 
Current - - - - : 


MECHANICAL 
Base . - : : : - - 
Basing - - - - - - - 
Socket - - - - ms ge - 
Mounting Position - - : - - 
Cooling - - - - - - - 
Maximum Temperature of Plate Seal - - 
Recommended Heat Dissipating Plate 
Maximum Over-all Dimensions: 
Length - - - 4 . 
Diameter - - ; : : 
Net Weight - - - - : - 
Shipping Weight (approx.) - - - 


MAXIMUM RATINGS (Per tube) 
PEAK INVERSE PLATE VOLTAGE - 
PLATE DISSIPATION” - . : 
D-C PLATE CURRENT’ - e > 
PEAK PLATE CURRENT . = 


5.0 volts 
10.5 amperes 


50-watt jumbo 4-pin bayonet 

Refer to outline drawing 
discussion under Application" 
Vertical, base down or up 
Convection and Radiation 

225°C 
Eimac HR-6 


- Refer to 


10.13 inches 
3.82 


10 ounces 


inches 


3 pounds 


60,000 MAX. VOLTS 
150 MAX. WATTS 
250 MAX. MA 
2.5 MAX. AMPERES 


£2 over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘‘critical'' 


value 


or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘Application’. 


APPLICATION 


MECHANICAL 


Mounting—The 250R must be mounted vertically with the base 
either down or up. The lead to the plate terminal of the tube 
should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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socket on stand-off insulators, or on a sheet of insulating ma- 
terial, to provide adequate insulation to ground. 


Cooling—The 250R is cooled by convection and radiation. 
Clearance should be provided around the glass envelope ade- 
quate for the free circulation of air. An Eimac HR-6 Heat 
Dissipating Connector or equivalent is required on the plate 
terminal. 


The maximum temperature at the plate seal must not exceed 


APPLICATION (Continued) 


225°C. A convenient accessory for measuring this temperature 
is ''Tempilaq’, a temperature-sensitive lacquer available from 
the Tempil Corporation, 132 W. 22nd St., New York II, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value 
of 5.0 volts. Variations must be kept within the range from 
4.75 to 5.25 volts. In applications which require the diode to 
deliver high peak currents, it is important to maintain the fila- 
ment voltage at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 250R reaches op- 
erating temperature in a fraction of a second after application 
of voltage. Plate voltage may be applied simultaneously with 
filament voltage. 


Plate Operation—With low room illumination, the plate of the 
250R begins to show color as the maximum plate dissipation 
rating of 150 watts is approached. The maximum peak inverse 
voltage rating of 60,000 volts should not be exceeded at any 
time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 250R when used as a power- 
supply rectifier. 


250R MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 
A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (ma) (volts) (ma) 
Single- 
Phase, 
Half- 
Wave 
Single- 
pe: 21,000! 24,000 320 19,000 500 
Wave 
Single- 
Phase, 42,000 
Bridge 
1One-half the transformer secondary voltage. 


21,000 24,000 160-1 © Gee 


48,000 320 38,000 500 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 250R is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 


Choke-Input Filter—The maximum d-c current rating of the 250R 
is 250 milliamperes when the load incorporates a choke-input 
filter with the “critical'' value (or larger) of input inductance 
(Ly, in Fig. 1): 


Lox Raft. for full-wave single-phase rectifiers, 


18.8 
Lo= Raff for half-wave three-phase rectifiers, 
C= R for full-wave three-phase rectifiers, 
660f 


where: Lo>="‘critical"' value of input inductance (henries), 
f =supply-line frequency (cycles per second), 
Bie. Load voltage (volts) 
eff = ——___—_———_-.. 
Load current (amps) 
Choke-input filters are not normally used with single-phase half- 
wave rectifiers. 


Capacitor-Input Filter—The 250R is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 


come desirable. The maximum d-c current rating of the 250R 
when no input choke is incorporated in the filter depends upon 
the total series resistance of the capacitor-charging circuit rela- 
tive to the effective load resistance seen by each tube. The 
circuit diagrams and tabulation in Fig. 2 are so arranged and 
labeled that this required series resistance may be found for a 
wide range of load conditions. This may be done by determin- 
ing the value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped or 
bridge rectifiers, |p is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (I,), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per tube 
(E</Ip). The total charging-circuit resistance involves the in- 
ternal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 250R, which may be taken 
as 750 ohms. 


R; is the equivalent internal resistance of the supply. This 
may be taken as the regulation of the high-voltage supply ex- 
perssed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the for- 
mula associated with each of the circuits of Fig. 2. This resistor 
must be inserted in such a position in the circuit that it pro- 
tects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of 
Fig. 2, the plate resistance (Rp) will be half as great and the 
maximum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
250R is 60,000 volts. In single-phase power-supply rectifier cir- 
cuits the peak inverse voltage to be used in design is the peak 
a-c supply voltage (1.41 times Erms in Fig. 2) in the case of 
bridge circuits, and twice this value in the case of half- and 
full-wave rectifiers and voltage multipliers. Peak inverse voltage 
in three-phase operation depends upon the circuit employed, 
and will be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input 
filter circuits assume values of input capacitance large enough 
to hold the ripple to a low value. In special applications where 
a larger percent ripple is tolerable, and filter capacitance is 
low, the 250R is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 250R is 400 milliamperes. 


The plate characteristic curve for the 250R serves as a 
guide to special applications. The maximum plate dissipation 
rating of 150 watts, the maximum peak inverse voltage rating 
of 60,000 volts, and the maximum peak plate current of 2.5 
amperes must not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 
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Fig. 2 Eimac 250R Basic R-C Circuits (for any one of the indicated loads) 
R ; = Equivalent resistance of voltage source 
Rp=750 ohms (375 ohms for two tubes in parallel) 
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HIGH-VACUUM 
RECTIFIER 


EITEGeMe GALLO 'U GH, INC. 


SAN BRUNO, CALIFORNIA 


The Eimac 253 is a high-vacuum diode rectifier intended for use in 
rectifier units, voltage multipliers, or in special applications, whenever condi- 
tions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 
the use of gas-filled rectifier tubes. 


The 253 has a maximum d-c current rating of 350 milliamperes and a 
maximum peak inverse voltage rating of 15,000 volts. Cooling is by convection 
and radiation. 


A single 253 will deliver 210 milliamperes at 5640 volts to a capacitor- 
input filter with 5300 volts single-phase supply. Four 253's in a bridge circuit 
will deliver 700 milliamperes at 9500 volts to a choke-input filter with 10,600 
volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - 5.0 volts 
Current - - - - - : - - 10.0 amperes 
MECHANICAL 
Base - - : - . - - - - - - 50-watt jumbo 4-pin bayonet 
Basing - - - . - - - - - - - - Refer to outline drawing 
Socket - - - - - - - - - - Refer to discussion under ''Application” 
Mounting Position - s : - s . _ - 3 A Vertical, base down or up 
Cooling - - - - - - - - : - - - Convection and Radiation 
Maximum Temperature of Plate Seal - - - - - - - - - - - 225°C 
Recommended Heat Dissipating Plate Connector - - - - - - - Eimac HR-8 
Maximum Over-all Dimensions: 
Length - - - - - - weet - - - - 8.75 inches 
Diameter - . - - - - - - - - - - 2.50 inches 
Net Weight - - - - - - - - - - - - - 7 ounces 
Shipping Weight (approx.) - - - - - - - - - - | pound 


MAXIMUM RATINGS (Per Tube) 
PEAK INVERSE PLATE VOLTAGE - - : : 
PLATE DISSIPATION. - ‘. - - 5 4 
D-C PLATE CURRENT’ - : - - - - 350 MAX. MA 
PEAK PLATE CURRENT - - - - - 2.5 MAX. AMPERES 


tAveraged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘'critical’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under ‘Application’. 


APPLICATION 


15,000 MAX. VOLTS 
100 MAX. WATTS 


MECHANICAL 


Mounting—The 253 must be mounted vertically with the base 
either down or up. The lead to the plate terminal of the tube 
should be flexible. 

The 50-watt jumbo 4-pin bayonet base fits an E. F. Johnson 
Co. No. 123-211, a National Co. No. XM-50, or an equivalent 
socket. In some circuits, particularly those of the voltage multi- 
pliers illustrated in Fig. 2, it may be necessary to mount the 
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socket on stand-off insulators, or on a sheet of insulating ma- 
terial, to provide adequate insulation to ground. 


Cooling—The 253 is cooled by convection and radiation. Clear- 
ance should be provided around the glass envelope adequate 
for the free circulation of air. An Eimac HR-8 Heat Dissipating 
Connector or equivalent is required on the plate terminal. 


The maximum temperature at the plate seal must not ex- 
ceed 225°C. A convenient accessory for measuring this tem- 


APPLICATION (Continued) 


perature is "Tempilaq', a temperature-sensitive lacquer avail- 
able from the Tempil Corporation, 132 W. 22nd Street, New 
York II, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament volt- 
age, as measured at the base pins, should be the rated value of 
5.0 volts. Variations must be kept within the range from 4.75 to 
5.25 volts. In applications which require the diode to deliver 
high peak currents, it is important to maintain the filament volt- 
age at the rated value. 


CAUTION SHOULD BE OBSERVED WHEN MEASURING 
RECTIFIER FILAMENT VOLTAGE. THE FILAMENT CIR- 
CUIT MAY BE AT HIGH POTENTIAL. 


The thoriated-tungsten filament of the 253 reaches operat- 
ing temperature in a fraction of a second after application of 
voltage. Plate voltage may be applied simultaneously with fila- 


ment voltage. 


Plate Operation—With low room illumination, the plate of the 
253 begins to show color as the maximum plate dissipation 
rating of 100 watts is approached. The maximum peak inverse 
voltage rating of 15,000 volts should not be exceeded at any 


time. 


Performance—The accompanying table shows some maximum 
performance capabilities of the 253 when used as a power- 
supply rectifier. 


253 MAXIMUM-PERFORMANCE CAPABILITIES 
Capacitor-Input Filter Choke-Input Filter 
A-C Input D-C Output D-C Output D-C Output D-C Output 
Circuit Voltage Voltage Current Voltage Current 
Type (volts rms) (volts) (ma) (volts) (ma) 
Single- 


Phase, 

Half- 5300 5640 210 775 oa a 
Wave 

Single- 

ia 5300! 5640 420 4750 700 
Wave 

Single- 

Phase, 10,600 
Bridge 

1One-half the transformer secondary voltage. 


11,280 420 9500 700 


Maximum D-C Current Ratings—Plate dissipation rather than 
peak current usually limits the d-c current which the 253 is 
capable of delivering to the load. Because the plate dissipation 
associated with a given d-c current depends upon the amount 
of ripple and its wave-shape, circuit conditions will determine 
the maximum d-c current rating of the tube. 


Choke-Input Filter-The maximum d-c current rating of the 253 
is 350 milliamperes when the load incorporates a choke-input 
filter with the “critical'’ value (or larger) of input inductance 


(Ey in Fig.: 1): 


for full-wave single-phase rectifiers, 


Lo=—St for half-wave three-phase rectifiers, 


for full-wave three-phase rectifiers, 
660f 


where: Lg= "critical" value of input inductance (henries), 
f = supply-line frequency (cycles per second), 


Rett _ Load voltage (volts). 


Load current (amps) 


Choke-input filters are not normally used with single-phase 
half-wave rectifiers. 


Capacitor-Input Filter—The 253 is particularly suitable for 
power-supply applications demanding high voltage at low cur- 
rent. Under these conditions capacitor-input filter circuits be- 


come desirable. The maximum d-c current rating of the 253 when 
no input choke is incorporated in the filter depends upon the 
total series resistance of the capacitor-charging circuit relative 
to the effective load resistance seen by each tube. The circuit 
diagrams and tabulation in Fig,2 are so arranged and labeled 
that this required series resistance may be found for a wide 
range of load conditions. This may be done by determining the 
value of the following quantities: 


Ec is the filter-input d-c voltage. While this is usually the 
entire load voltage, in the case of voltage multipliers it is the 
load voltage divided by the multiplication factor. 


Ip is the d-c current per tube. This is the entire load cur- 
rent only in the case of the simple half-wave rectifier or half- 
or full-wave multiplier. In the case of full-wave center-tapped 
or bridge rectifiers, Ip is half the load current. 


Re is the total charging-circuit resistance. A certain mini- 
mum value of charging-circuit resistance is necessary to limit 
the peak value of current to which the tubes will be subjected 
under given load conditions. This required minimum depends 
upon the d-c current per tube (Ip), and has been tabulated in 
Fig. 2 as a percentage of the effective load resistance per 
tube (Ec/Ip). The total charging-circuit resistance involves the 
internal resistance of the rectifier tube, Rp, the added series 
resistor, Rs, and the equivalent internal resistance of the a-c 
voltage supply, R;. 


Rp is the plate resistance of the 253, which may be taken 
as 300 ohms. 


Rj 
may be taken as the regulation of the high-voltage supply ex- 


is the equivalent internal resistance of the supply. This 


pressed as a decimal multiplied by the load resistance used in 
measuring this regulation. 


Rs is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit resistance up 
to the required minimum. Its value may be found from the 
formula associated with each of the circuits of Fig. 2. This 
resistor must be inserted in such a position in the circuit that 
it protects all tubes. 


Tubes may be operated in parallel to increase the output 
capability in a given circuit. When two tubes are placed in 
parallel at each place where one is shown in the circuits of Fig. 
2, the plate resistance (Rp) will be half as great and the maxi- 
mum allowable load current twice as great as indicated. 


Peak Inverse Voltage—The peak inverse voltage rating of the 
253 is 15,000 volts. In single-phase power-supply rectifier circuits 
the peak inverse voltage to be used in design is the peak a-c 
supply voltage (1.41 times Erms in Fig. 2) in the case of bridge 
circuits, and twice this value in the case of half- and full-wave 
rectifiers and voltage multipliers. Peak inverse voltage in three- 
phase operation depends upon the circuit employed, and will 


be found listed in the handbooks. 


Special Applications—The ratings given for capacitor-input filter 
circuits assume values of input capacitance large enough to hold 
the ripple to a low value. In special applications where a larger 
percent ripple is tolerable, and filter capacitance is low, the 
253 is capable of larger d-c output currents. 


As a unidirectional conductor in d-c circuits where the 
current is continuous and the percent ripple is moderate, the 
maximum current rating of the 253 is 500 milliamperes. 


The plate characteristic curve for the 253 serves as a guide 
to special applications. The maximum plate dissipation rating of 
100 watts, the maximum peak inverse voltage rating of 15,000 
volts, and the maximum peak plate current of 2.5 amperes must 
not be exceeded. 
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Fig. |. Rectifier with Choke-Input Filter 
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Rye, =k, =f, 


e. Half-Wave Voltage Multiplier (with common 
ground when Rg is inserted on the "high" 
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percent of Effective 
Load Resistance per 


Tube (E¢/Ip) 


Total Charging- 
Circuit Resistance (R<) 


times Filter-Input 


D-C Voltage (E,) 


Peak Inverse Voltage 24 27 4 times Filter-Input 
('/2 these values for circuit b.) ‘ # ‘ D-C Voltage (E,) 


Fig. 2 Eimac 253 Basic R-C Circuits (for any one of the indicated loads) 
R; = Equivalent resistance of voltage source 
Rp =300 ohms (150 ohms for two tubes in parallel) 
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8020 


(100R) 


HIGH-VACUUM 
RECTIFIER 


EITEL-McGULLOUGH, IN«. 


_ SAN BRUNO, CALIFORNIA 


The Eimac 8020(100R) diode is a high-vacuum rectifier intended for use 
in rectifier units, voltage multipliers, or in special applications, whenever con- 
ditions of extreme ambient temperatures, high operating frequency, high peak 
inverse voltages, or the production of high-frequency transients would prevent 
the use of gas-filled rectifier tubes. 


The 8020 has a maximum d-c current rating of 100 milliamperes and a 
maximum peak inverse voltage rating of 40,000 volts. Cooling is by convection 
and radiation. 


A single 8020 will deliver 80 milliamperes at 17,000 volts to a capacitor- 
input filter with 14,000 volts single-phase supply. Four 8020's in a bridge circuit 
will deliver 200 milliamperes at 25,000 volts to a choke-input filter with 28,000 
volts single-phase supply. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Thoriated Tungsten 
Voltage - - - - - - - - 5.0 volts 
Current - - - - . - - - 6.5 amperes 
MECHANICAL 
Base - . - . - . . - - - - - - Medium 4-pin bayonet 
Basing - - - - - - - - - - - - Refer to outline drawing 
Socket - - - - - . - - - Refer to discussion under ‘’Application" 
Mounting Position - - - - - - - - - - Vertical, base down or up 
Cooling - - - - - - - - - - - - Convection and radiation 
Maximum Temperature of Plate Seal - . . - - - - - - - 225°C 
Recommended Heat Dissipating Plate Connector - : - - - - - - Eimac HR-8 
Maximum Overall Dimensions: 
Length - - - - - - a : - - - - - 8.00 inches 
Diameter - - - - : - - - - - - - - 2.32 inches 
Net Weight _ - - - - - - - - - - - - - - 4. ounces 
Shipping Weight (approx.) - - : . ‘ - . - - - - | pound 


MAXIMUM RATINGS (Per tube) 


PEAK INVERSE PLATE VOLTAGE - - - - 40,000 MAX. VOLTS 
PLATE DISSIPATION” - - - - - - 60 MAX. WATTS 
D-C PLATE CURRENT’ - - - : - - 100 MAX. MA 
PEAK PLATE CURRENT - - - - - - 1.5 MAX. AMPERE 


1Averaged over one cycle for each tube. Applies only when the rectifier is coupled to the load by a choke-input filter incorporating the ‘'critical"’ 
value (or larger) of input inductance. For maximum d-c current ratings under this and other load conditions see discussion under Application’. 


APPLICATION 


MECHANICAL the voltage multipliers illustrated in Fig. 2, it may be 


Mounting—The 8020 must be mounted vertically with 
the base either down or up. The lead to the plate 
terminal of the tube should be flexible. 

The medium 4-pin bayonet base fits an E. F. Johnson 
Co. No. 122-224, a National Co. No. XC-4 or CIR-4, or an 
equivalent socket. In some circuits, particularly those of 
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necessary to mount the socket on stand-off insulators, or 
on a sheet of insulating material, to provide adequate 
insulation to ground. 

Cooling—The 8020 is cooled by convection and radiation. 
Clearance should be provided around the glass envelope 
adequate for the free circulation of air. An Eimac HR-8 


APPLICATION (Continued) 


Heat Dissipating Connector or equivalent is required on 
the plate terminal. 


The maximum temperature at the plate seal must not 
exceed 225°C. A convenient accessory for measuring this 
temperature is ‘“Tempilaq”’, a temperature-sensitive lac- 
quer available from the Tempil Corporation, 132 W. 22nd 
St., New York 11, N. Y. 


ELECTRICAL 


Filament Operation—For maximum tube life, the filament 


voltage, as measured at the base pins, should be the 
rated value of 5.0 volts. Variations must be kept within 
the range from 4.75 to 5.25 volts. In applications which 
require the diode to deliver high peak currents, it is im- 
portant to maintain the filament voltage at the rated 
value. 

Caution should be observed when measuring 

rectifier filament voltage. The filament circuit may 

be at high potential. 

The thoriated-tungsten filament of the 8020 reaches 
operating temperature in a fraction of a second after 
application of voltage. Plate voltage may be applied 
simultaneously with filament voltage. 

Plate Operation—With low room illumination, the plate 
of the 8020 begins to show color as the maximum plate 
dissipation rating of 60 watts is approached. The maxi- 
mum peak inverse voltage rating of 40,000 volts should 
not be exceeded at any time. 

Performance—The accompanying table shows some maxi- 
mum performance capabilities of the 8020 when used as 
a power-supply rectifier. 


8020 MAXIMUM-PERFORMANCE CAPABILITIES 


Capacitor-Input Filter Choke —Input Filter 
Circuit A-C Input D-C Output D-C Output D-C Output D-C Output 
Type Voltage Voltage Current Voltage Current 
(volts rms) (volts) (ma) (volts) (ma) 
ae 
ase, —— =a 
Half. 14,000 17,000 80 
Wave 
Single- 
“ight 14,0001 17,000 160 12,500 200 
Wave 
Single- 
Phase, 28,000 34,000 160 25,000 200 
Bridge 


1One-half the transformer secondary voltage. 

Maximum D-C Current Ratings—Plate dissipation rather 
than peak current usually limits the d-c current which 
the 8020 is capable of delivering to the load. Because the 
plate dissipation associated with a given d-c current de- 
pends upon the amount of ripple and its wave-shape, 
circuit conditions will determine the maximum d-c 
current rating of the tube. 

Choke-Input Filter—The maximum d-c current rating of 
the 8020 is 100 milliamperes when the load incorporates 
a choke-input filter with the “critical” value (or larger) 
of input inductance (Ly, in Fig. 1): 


Le Beer? for full-wave single-phase rectifiers, 
18.8f 
= Rerr 
75f 
Lo= a for full-wave three-phase rectifiers, 
where: L.= “critical” value of input inductance (henries), 
f= supply-line frequency (cycles per second), 
Rere = Load voltage (volts) 
C3 —_—__—.......... 
Load current (amps) 
Choke-input filters are not normally used with single- 
phase half-wave rectifiers. 
Capacitor-Input Filter—The 8020 is particularly suitable 
for power-supply applications demanding high voltage at 
low current. Under these conditions capacitor-input filter 


Lo for half-wave three-phase rectifiers, 


circuits become desirable. The maximum d-c current 
rating of the 8020 when no input choke is incorporated 
in the filter depends uvon the total series resistance of 
the capacitor-charging circuit relative to the effective load 
resistance seen by each tube. The circuit diagrams and 
tabulation in Fig. 2 are so arranged and labeled that this 
required series resistance may be found for a wide range 
of load conditions. This may be done by determining the 
value of the following quantities: 


E. is the filter-input d-c voltage. While this is usually 
the entire load voltage, in the case of voltage multipliers 
it is the load voltage divided by the multiplication factor. 


I, is the d-c current per tube. This is the entire load 
current only in the case of the simple half-wave rectifier 
or half- or full-wave multiplier. In the case of full- 
wave center-tapped or bridge rectifiers, I, is half the 
load current. 

R. is the total charging-circuit resistance. A certain 
minimum value of charging-circuit resistance is necessary 
to limit the peak value of current to which the tubes will 
be subjected under given load conditions. This required 
minimum depends upon the d-c current per tube (1,), 
and has been tabulated in Fig. 2 as a percentage of the 
= ) . The total charg- 
ing circuit resistance involves the internal resistance of 
the rectifier tube, R,, the added series resistor, R., and 
the equivalent internal resistance of the a-c voltage 
supply, Ri. 

R, is the plate resistance of the 8020, which may be 
taken as 1000 ohms. 

Ri is the equivalent internal resistance of the supply. 
This may be taken as the regulation of the high-voltage 
supply expressed as a decimal multiplied by the load 
resistance used in measuring this regulation. 


R, is the series resistor which must be inserted in the 
charging circuit to bring the total charging-circuit re- 
sistance up to the required minimum. Its value may be 
found from the formula associated with each of the cir- 
cuits of Fig. 2. This resistor must be inserted in such a 
position in the circuit that it protects all tubes. 


Tubes may be operated in parallel to increase the 
output capability in a given circuit. When two tubes are 
placed in parallel at each place where one is shown in 
the circuits of Fig. 2, the plate resistance (R,) will be 
half as great and the maximum allowable load current 
twice as great as indicated. 

Peak Inverse Voltage—The peak inverse voltage rating 
of the 8020 is 40,000 volts. In single-phase power-supply 
rectifier circuits the peak inverse voltage to be used in 
design is the peak a-c supply voltage (1.41 times Erms in 
Fig. 2) in the case of bridge circuits, and twice this value 
in the case of half- or full-wave rectifiers and voltage 
multipliers. Peak inverse voltage in three-phase opera- 
tion depends upon the circuit employed, and will be 
found listed in the handbooks. 

Special Applications—The ratings given for capacitor- 
input filter circuits assume values of input capacitance 
large enough to hold the ripple to a low value. In special 
applications where a larger percent ripple is tolerable 
and filter capacitance is low, the 8020 is capable of larger 
d-c output currents. 

As a unidirectional conductor in d-c circuits where 
the current is continuous and the percent ripple is 
moderate, the maximum current rating of the 8020 is 200 
milliamperes. 

The plate characteristic curve for the 8020 serves as 
a guide to special applications. The maximum plate 
dissipation rating of 60 watts, the maximum peak inverse 
voltage rating of 40,000 volts, and the maximum peak 
plate current of 1.5 ampere must not be exceeded. 


effective load resistance per tube ( 
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Fig. |. Rectifier with Choke-Input Filter 


Ry=Ro=R; -Rp 


e. Half-Wave Voltage Multiplier (with common 
ground when Rg is inserted on the “high" 
side of Erms) f, Full-Wave Voltage Multiplier 


Eimac 8020 Maximum D-C Current Ratings for R-C Filter Applications 
milliamperes per tube 
percent of Effective 


| __Eimac 8020 Maximum D-C Current Ratings for R-C Filter Applications | 

D-C Plate Current (Ip) eto) #38" 5 |) .800s] 90 95 100 

Total Charging- 4.7 7.6 12 Load Resist 

Circuit Resistance (R-) Tk ae ance per 

(] 

A-C Supply Voltage times Filter-Input 
ab at vee Se lie Voltage (Ec) 
Peak Inverse Voltage 32 
(4 these values in circuit "'b".) : 


Fig. 2. Eimac 8020 Basic R-C Circuits (for any one of the indicated loads) 
R; = Equivalent resistance of voltage source 
R, = 1000 ohms (500 ohms for two tubes in parallel) 
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KY21A 


GRID-CONTROLLED 


MERCURY 


EITEL-McCULLOU GH, IN¢c. oe 


SAN BRUNO, CALIFORNIA RECTIFIER 


The Eimac KY21IA is a grid-controlled mercury vapor rectifier. A pair of 
KY21A's in a conventional single phase full wave circuit will supply a d-c power 
output of 5 kilowatts (3500 volts at 1.5 amperes) with a choke input filter. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Coated 
Voltage - - - - - - - . - 2.5 volts 
Current - - - - - : . - 10 amperes 
Filament Heating Time (minimum) - - : - - 30 seconds 
Tube Voltage Drop (average) - - - . - - - 15 volts 
lonization Time (approximately) _ - ea ee - - 10 pseconds 
Deionization Time (approximately) - - : - 1000 seconds 
MECHANICAL 
Base* - “ : “ F . ; . - Medium, 5 Pin 
Basing - - - - - - - - - See Outline Drawing 
Maximum Overall Dimensions - 
Length - - - - - - - - 8.0 inches 
Diameter - - - - - - - 2.25 inches 
Net Weight - - - . : - - - - - 5 ounces 
Shipping Weight - - - - - - - - - | pound 
MAXIMUM RATINGS (single tube) 
Peak Inverse Anode Voltage’ - - - - - 11,000 max. volts 
Peak Forward Anode Voltage’ - - - - - 5,500 max. volts 
Peak Anode Current - - - : : - - 3 max. amperes 
Average Anode Current - - - - - - .75 max. amperes 
Supply Frequency - - - - - - - - - - - - 150 max. C.P.S. 
Temperature Limits, Condensed Mercury - = . . : . - 20° to 60° Centigrade 
65° to 140° Fahrenheit 
*In order to carry the ten amperes of filament current the adjacent pins have been connected in parallel within the base. Similar connections should 


be made on the socket. 


MECHANICAL APPLICATION 


Mounting—The KY21A must be mounted vertically, base down. 

Cooling—Since the cooling of the KY21A is accomplished by radiation and convection, provision should 
be made for adequate air circulation around the tube. The temperature of the condensed mercury with- 
in the KY21A should be maintained at 40 degrees plus or minus 5 degrees Centigrade for best perform- 
ance. To measure the condensed mercury temperature a thermocouple or small thermometer may be at- 
tached to the envelope in the area designated on the outline drawing, using a very small amount of putty. 
ELECTRICAL 

CAUTION SHOULD BE OBSERVED IN MEASURING THE FILAMENT VOLTAGE, AS THE FILAMENT CIR- 
CUIT MAY BE AT A HIGH D-C POTENTIAL. 

Filament Voltage—For maximum tube life the filament voltage, as measured directly at the filament pins, 
should be held at the rated value of 2.5 volts. Variations in filament voltage must be kept within the range 
of 2.4 to 2.6 volts. The filament of the KY21A should be allowed to reach operating temperature before 
the plate voltage is applied. Under normal conditions, a delay of approximately 30 seconds will be re- 
quired. Under conditions where the tube is to be operated in extremely cold or extremely warm tempera- 
tures some external method of maintaining proper ambient temperature must be provided. 

When a KY2IA is first installed, the filament should be operated at rated voltage for approximately 
ten minutes with no plate voltage applied, in order that the mercury may be properly distributed. It will 
not be necessary to repeat this procedure unless the mercury is spattered on the filament and plate dur- 
ing subsequent handling. 

Shielding—Extreme care must be exercised in preventing r-f electromagnetic and electrostatic fields 
from entering the circuits incorporating the KY21A. Tube "hold-off'' characteristics will be materially af- 
fected in the presence of r-f fields. 

Grid Circuit—The KY21A is prevented from conducting by placing a negative potential on the grid. The 
relationship between negative grid control voltage and anode voltage is shown in the characteristic curve. 
The ratio of d-c plate voltage to control voltage varies from about 87:1 at 1000 volts to 130:1 at 3500 volts. 
The use of slightly higher than the minimum voltage for hold-off is recommended. It may be convenient to 
supply 100 to 150 volts of bias from a small pack. This grid voltage is satisfactory for all normal plate 
voltages. It will usually be advisable to protect the grid of the KY2IA by means of a current limiting 
resistor of approximately 10,000 ohms. 
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The Eimac RX21IA is a half-wave mercury vapor rectifier incorporating features which enable 
it to withstand high peak inverse voltages and to conduct at relatively low applied voltages. The 


shielded ribbon filament, edgewise-wound, provides a large emmision 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Coated 


Voltage - - - - - : : = E 
Current - - - - 2 a = £ 
Tube Voltage Drop (approx.) - - - . : E 
MECHANICAL 
Base! - - - . - - - . - - - 
Basing - . - : - - E : : - : 
Maximum Overall Dimensions: 
Length - - : - : : G ‘ 
Diameter - . < - 2 : = : 
Net Weight - - - - - - E = : s 


Shipping Weight - - - - = s - 2 : 
MAXIMUM RATINGS (single tube) 


PEAK INVERSE ANODE VOLTAGE? - - - = - . 
PEAK ANODE CURRENT - - - - - : = : 
AVERAGE ANODE CURRENT~ - - - : : é E 
SUPPLY FREQUENCY - - “ 2 £ 


CONDENSED-MERCURY TEMPERATURE RANGE? - z E 


1]n order to carry the ten amperes of filament current the adjacent pins have 
the base. Similar connections should be made in the socket. 


2Temperatures in excess of 60° C limit the peak-inverse rating to 5,000 volts 
permissible RMS supply voltages to one-half those listed in the table. 


3Operation at 40° plus or minus 5° C is recommended. 


RX21A 


MERCURY 


GH, INC. VAPOR 
RECTIFIER 


reserve and long life. 


‘ : : - 2.5 volts 
: . - - 10 amperes 


- : s - 15 volts 


- - - Medium, 5-pin 
See base connection diagram 


- - - - 8.0 inches 
- - - - 2.25 inches 


- . . - 5 ounces 
- - - S | pound 


. 11,000 MAX. VOLTS 
- - 3 MAX. AMPERES 
- .75 MAX. AMPERES 
. 150 MAX. C. P. S. 
- . - 20-60 °C 


been connected in parallel within 


with a corresponding reduction in 


APPLICATION 


MECHANICAL 
MOUNTING—The RX2I1A must be mounted veriically, base down. 


COOLING—Provisions should be made for adequate air circulation 
around the tube, because cooling is accomplished by convection. The 
temperature of the condensed-mercury in the RX2lA should be kept 
within the ranges given under ‘MAXIMUM RATINGS". This temperature 
should be maintained at 40 degrees plus or minus 5 degrees C for most 
satisfactory operation of the tube. To measure the condensed-mercury 
temperature a thermocouple or small thermometer may be attached to 
the bulb in the area designated on the outline drawing, using a very 
small amount of putty. A condensed-mercury temperature lower than 
the recommended value raises the voltage at which the tube becomes 
conducting and tends to reduce the life of the filament. A temperature 
higher than recommended lowers the voltage at which the tube becomes 
conducting and tends to increase the life of the filament, but reduces 
the peak inverse voltage rating of the tube. When it is necessary to 
use a shield around the RX2IA care must be taken to insure ade- 
quate ventilation and maintenance of normal condensed-mercury tem- 
perature. 


ELECTRICAL 


CAUTION SHOULD BE OBSERVED IN MEASURING THE FILAMENT 
VOLTAGE, AS THE FILAMENT CIRCUIT MAY BE AT A HIGH D-C 
POTENTIAL. 


FILAMENT VOLTAGE—For maximum tube life, the filament voltage as 
measured directly at the filament pins, should be held at the rated 
value of 2.5 volts. Unavoidable variations in filament voltage must be 
kept within the range of 2.4 to 2.6 volts. A filament voltage less than 
the minimum recommended value may cause a high tube voltage drop, 
with consequent bombardment of the filament and eventual loss of 
emission. A filament voltage higher than the recommended maximum 
value will also decrease the life of the filament. 

The plate-circuit return of each tube should preferably be connected 
to the center tap of the transformer winding supplying the filament 
voltage. This precaution is recommended to insure uniform starting volt- 
age for each tube when several are used in a given circuit. 


The filament of the RX2IlA should be allowed to reach operating 
temperature before the plate voltage is applied. Under normal condi- 
tions, a delay of approximately 30 seconds will be required. The delay 
time should be increased if there is any evidence of arc-back within the 
tube. In radio transmitter applications the filament should be kept at 
its rated voltage during ‘'standby'' periods to avoid delay due to 
warm-up. It is desirable to use a protective relay in the plate circuit 
to prevent the application of plate voltage before the filament has 
reached operating temperature. This relay should have a time delay 
adjustable up to a maximum of one minute. 


When an RX2IA is first installed, the filament should be oper- 
ated at normal voltage for approximately ten minutes with no plate 
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voltage applied, in order that the mercury may be properly distributed. 
It will not be necessary to repeat this procedure unless the mercury is 
spattered on the filament and plate during subsequent handling. 


SHIELDING—Electromagnetic and electrostatic fields tend to cause the 
mercury vapor to break down, are detrimental to tube life and make 
proper operation difficult. Consequently, the RX2IA should be isolated 
from such fields as exist around a transmitter or other similar equip- 
ment. When the tubes are located in the region of such fields, shielding 
with adequate ventilation should be used around the tubes. R-f filtering 
should also be employed when the tubes are affected by r-f voltages. 


FILTERING—A ''‘choke input'' filter will allow the greatest usable d-c 
output current to the load. When using a section of filter between rec- 
tifier and load, to prevent exceeding the maximum peak current of 3 
amperes, a suitable maximum value for the first capacitor should be 
determined. Determination of this capacitance should be made under 
conditions simulating those to be used in service. 


The relationship of voltage input, inductance, and capacitance is 
one in which a higher operating voltage requires greater input induct- 
ance, and less following capacitance to keep the peak STARTING 
current from exceeding 3 amperes. This is for the usual case where the 
supply is controlled by an on-off switch. 


Where the rectifier plate voltage is started by a control which gra- 
dually raises the voltage from zero or a small amount to the desired 
operating value, starting current need not ordinarily be considered, 
and the chaarcteristics of the filter may be based on preventing ex- 
cessive peak current under normal operating conditions. 


In the single phase cricuits (| and 3), if the current drawn by the 
load is reduced or varies under operating conditions to values less 
than approximately 70% of the indicated maximum d-c load current, a 
swinging (input) choke will supply the necessary additional inductance 
to prevent the voltage from rising, and will afford proper filtering 
over a much greater current range. 


Where a larger value of inductance is desirable to obtain additional 
filtering, the subsequent capacitance may be proportionately increased 
to aid in still further filtering without excessive peak starting and 
operating current. Still lower ripple may of course be obtained by added 
sections of filter. 


When ''condenser input'' filter is used, the peak current will be rela- 
tively high in respect to the usable load current, and the voltage across 
the capacitor may be as high as 1.4 times the nominal RMS voltage of 
the transformer. 


For parallel operation of RX2IA rectifiers, suitable resistors or small 
inductors may be used in series with each plate lead to permit equal 
loading and starting characteristics. The inductors aid in reducing the 
peak current, and are more desirable due to their low d-c resistance. An 
approximate value for suitable resistors is 50 ohms, and for inductors, 
apprroximately one-third henry each. 
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CONDITIONS ASSUMED 


SINE WAVE SUPPLY, BALANCED PHASE VOLTAGES, ZERO TUBE 
DROP, PURE RESISTANCE LOAD, OR CHOKE INPUT FILTER. 


INPUT VOLTS* APPROX, D-C MAX. D-C 
CIRCUIT MAX. A-C OUTPUT VOLTS CURRENT OUTPUT 
(RMS) TO FILTER (Amperes) 


.060 +.003 


ee ea a 
tT 


3890 per tube 3510 
4490 per leg 5270 
7780 total 7020 
4490 per leg 10,520 


4490 per leg 5270 


*For use under the conditions of the 11,000 volt peak inverse rating. 
If the RX2IA is to be used under frequency and/or temperature con- 
dition such that the peak inverse voltage is limited to 5500 volts, the 
a-c input voltage and d-c output voltage values in the table should 


be multiplied by a factor of 0.5 to give new values for the 5500 volt 
condition. 


MEDIUM 5 PIN BASE 


NC. 
FILAMENT 


1-71123 


EIT EEmMc Gut © 


866A 
866 


U GH, INC. MERCURY 


SAN BRUNO, CALIFORNIA VAPOR 
RECTIFIER 


The Eimac 866-A/866 is a half-wave mercury-vapor rectifier incorporating features which en- 
able it to withstand high peak-inverse voltages and to conduct at relatively low applied-voltages. The 
shielded ribbon filament, edgewise-wound, provides a large emission reserve and long life. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Coated 
Voltage - - - - - - - - 
Current - - - + - - - - 


Tube Voltage Drop (approx.) 
MECHANICAL 


Base - - - = a ES = s = te 
Basing - - - = s A z: = z ‘ 
Maximum Overall Dimensions: 
Length - - - ‘ 4 : : : 
Diameter - - = < = a = . 


Net Weight (Approx.) - 
Shipping Weight (Average) 


MAXIMUM RATINGS (single tube) 


PEAK INVERSE ANODE VOLTAGE - - 2,000 
PEAK ANODE CURRENT - . . - 2.0 
AVERAGE ANODE CURRENT - - - 0.5 
SUPPLY FREQUENCY - - - - . 150 


CONDENSED-MERCURY TEMPERATURE RANGE’ 25-70 


1Operation at 40 degrees plus or minus 5 degrees C is recommended. 


2 : : = - 2.5 volts 
“ = - - - 5,0 amperes 


= ed : = - 15 volts 


Medium 4-pin bayonet, RMA A4-10 


- See base connection diagram 
- . : - - 65 inches 
- - - - - 2.5 inches 
- - - - - 2 ounces 
- - . - - 0.5 pounds 
5,000 10,000 MAX. VOLTS 

1.0 1.0 MAX. AMPERES 
0.25 0.25 MAX. AMPERES 
1,000 150 MAX, C. P. S. 
25-70 25-60 °C 


APPLICATION 


MECHANICAL | 
MOUNTING—The 866-A/866 must be mounted vertically, base down. 


COOLING—Provision should be made for adequate air circulation 
around the tube, because cooling is accomplished by convection. The 
temperature of the condensed-mercury in the 866-A/866 should be kept 
within the ranges given under ''MAXIMUM RATINGS". This temperature 
should be maintained at 40 degrees plus or minus 5 degrees C for most 
satisfactory operation of the tube. To measure the condensed-mercury 
temperature a thermocouple or small thermometer may be attached to 
the bulb in the area designated on the outline drawing, using a very 
small amount of putty. A condensed-mercury temperature lower than 
the recommended value raises the voltage at which the tube becomes 
conducting and tends to reduce the life of the filament. A temperature 
higher than recommended lowers the voltage at which the tube becomes 
conducting and tends to increase the life of the filament, but reduces 
the peak inverse voltage rating of the tube. When it is necessary to 
use a shield around the 866-A/866 care must be taken to insure ade- 
quate ventilation and maintenance of normal condensed-mercury tem- 
perature. 


ELECTRICAL 


FILAMENT VOLTAGE—For maximum tube life, the filament ‘voltage as 
measured directly at the filament pins, should be held at the rated 
value of 2.5 volts. Unavoidable variations in filament voltage must be 
kept within the range of 2.38 to 2.63 volts. A filament voltage less than 
the minimum recommended value may cause a high tube voltage drop, 
with consequent bombardment of the filament and eventual loss of 
emission. A filament voltage higher than the recommended maximum 
value will also decrease the life of the filament. 


CAUTION SHOULD BE OBSERVED IN MEASURING THE FILAMENT 
Poi THE FILAMENT CIRCUIT MAY BE AT A HIGH D-C 


The plate-circuit return of each tube should preferably be connected 
to the center tap of the transformer winding supplying the filament 
voltage; if this cannot be done, the return should be connected to that 
side of the filament to which the cathode shields are connected (pin 
No. 4). When the filaments of two or more tubes are connected in 
Parallel, the filament terminals to which the cathode shields are con- 
nected should be joined. These precautions are recommended to insure 
uniform starting voltage for each tube when several are used in a given 
circuit. 

The filament of the 866-A/864 should be allowed to reach operating 
temperature before the plate voltage is applied. Under normal condi- 
tions, a delay of approximately 15 seconds will be required. The delay 
time should be increased if there is any evidence of arc-back within the 
tube. In radio transmitter applications the filament should be kept at 
its rated voltage during ''standby'’ periods to avoid delay due to 
warm-up. It is desirable to use a protective relay in the plate circuit 
to prevent the application of plate voltage before the filament has 
reached operating temperature. This relay should have a time delay 
adjustable up to a maximum of one minute. 


(Effective 5-30-53) Copyright 1953 by Eitel-McCullough, Inc. 


When an 866-A/866 is first installed, the filament should be oper- 
ated at normal voltage for approximately ten minutes with no plate 
voltage applied, in order that the mercury may be properly distributed. 
It will not be necessary to repeat this procedure unless the mercury is 
spattered on the filament and plate during subsequent handling. 


SHIELDING—Electromagnetic and electrostatic fields tend to cause the 
mercury vapor to break down, are detrimental to tube life and make 
proper filtering difficult. Consequently, the 866-A/866 should be 
isolated from such fields as exist around a transmitter or other similar 
equipment. When the tubes are located in the region of such fields, 
shielding with adequate ventilation should be used around the tubes. 
R-f filtering should also be employed when the tubes are affected by 
r-f voltages. 


FILTERING—The nomograph for circuits | and 3, and tables for circuits 
2, 4 and 5 give empirical values of inductance and capacitance for a 
single-section choke-input filter which will keep the peak plate current 
below the maximum rated value, provided the average d-c load cur- 
rent does not exceed the maximum load current indicated. The values 
of L and C are based on a power-supply frequency of 60 cycles. 


The value of the capacitor is made small enough to prevent excess- 
ive surges when power is first applied to the circuit. If the available in- 
ductance is larger than the minimum allowable value, the capacitance 
may be increased proportionately over its nomograph or table maximum. 
In a two-section filter with two unequal inductances, the input induct- 
ances should be the larger. The maximum value of each capacitor in 
such a filter is based upon the value of the preceding inductance. 


In the single phase circuits (1 and 3), if the current drawn by the 
load is reduced or varies under operating conditions to values less 
than approximately 70% of the indicated maximum d-c load current, a 
swinging (input) choke will supply the necessary additional inductance 
to prevent the voltage from rising, and will afford proper filtering 
over a much greater current range. 


Arrangements such as those shown in Circuits 1, 2 and 3 produce 
less than 5% ripple voltage when a two-section filter with minimum in- 
ductance and corresponding maximum capacitance is employed. Circuits 
such as those shown in circuits 4 and 5 will produce less than 1% ripple 
voltage. Better filtering may be obtained with any of these circuits by 
using larger values of inductance than the minimum indicated. Still 
greater improvement may be had by then proportionately increasing 
the corresponding capacitor values. 


When "condenser input" filter is used, the peak current will be rela- 
tively high in respect to the usable load current, and the voltage across 
the capacitor may be as high as 1.4 times the nominal RMS voltage of 
the transformer. 


For parallel operation of 866-A /866 rectifiers, suitable resistors or 
small inductors may be used in series with each plate lead to permit 
equal loading and starting characteristics. The inductors aid in reduc- 
ing the peak current, and are more desirable due to their low d-c re- 
sistance. An approximate value for suitable resistors is 50 ohms, and 
for inductors, approximately one-third henry each. 


AC VOLTS 
RMS 


7000 


ao 
e 


'366A/866 


OC VOLTS 
TO FILTER 


ST 


OC V. TO FILTER 
PIVOT POINT 


A-2 TUBES (FULL WAVE) CIRCUIT NO. (1) 
B-4 TUBES (BRIDGE) CIRCUIT NO. @) 


r 


NOMOGRAPH FOR DETERMINING MAXIMUM ALLOWABLE ©, AND MINIMUM ALLOWABLE L, FOR CHOKE INPUT FILTER 
SECTION TO LIMIT STARTING CURRENT IN 866A/866 SINGLE PHASE CIRCUITS. 


N CHOKE INPUT 
ee FILTER MAX. 
CIR MIN. . D-C 
sea : LOAD 
CURRENT 
amperes 


SINGLE-PHASE 
FULL-WAVE 

(2 Tubes) 
CIRCUIT ® 


THREE-PHASE 
HALF-WAVE 
CIRCUIT Q) 


sess 


SINGLE-PHASE 
FULL-WAVE 

(4 Tubes) 
CIRCUIT G) 


ecso 
Vuwwuw 


THREE-PHASE 
FULL-WAVE 
CIRCUIT @) 


3 PHASE — 


[~FRus~| 
° 

esses 

BAAA 


THREE-PHASE 

DOUBLE-Y 3 

PARALLEL 000 J 

CIRCUIT © 0. 
“For use under the conditions of the 10000-volt peak inverse rating. If the 
866-A /866 is to be used under frequency and/or temperature conditions 
such that the peak inverse voltage is limited to 5000 volts, the a-c input 
voltage and d-c output voltage values in the table should be multiplied 
by a factor of 0.5 to give new values for the 5000-volt conditions. 


niin 


BOTTOM VIEW 
OF SOCKET CONNECTIONS 


P 
NC NC 


CIRCUIT E AVERAGE E INVERSE 


Single-Phase 0.318 E 
Full:Wave paar 3.14 EaVERAGE 
2_ Tubes 0.450 Erws 
Three-Phase 0.827 EpeAK Gr sven 
Half-Wave 1.170 ERmsS “ AGE F 
0.636 E PEAK 
0.900 Erms 1.57 EaVERAGE STI9 BULB PIN 1- FILAMENT 
PIN 2-NO CONNECTION 
1. 
65 EpEAK 1.045. E AVERAGE PIN 3-NO CONNECTION 
2.34 ERs 
ay Got LX 2.09 E AVERAGE 
CONDITIONS ASSUMED 


Single-Phase 
PIN 4- FILAMENT 
1.170 Ervs 
(A) Sine Wave Supply (B) Balanced Phase Voltages 


CATH. 
F SHIELD 


Three-Phase 
Full-Wave 
Three-Phase 


Double-Y 
Parallel 


ZONE WHERE 
CONDENSED MERCURY 
TEMPERATURE SHOULD 


BE MEASURED @= GAS-TYPE TUBE 


TUBE MOUNTING POSITION 


VERTICAL~ BASE DOWN 
ONLY 


MEDIUM 4-PIN 


Full-Wave 
CAP - PLATE 
(C) Zero Tube Drop (D) Pure Resistance Load, BAYONET BASE 


4 Tubes 
or Choke Input Filter 


266-6855 1 


EITEL-McQULLOU GH, INC. 


4 SAN BRUNO, CALIFORNIA 


The Eimac 872-A/872 is a half-wave mercury-vapor rectifier incorporating features which en- 
able it to withstand high peak-inverse voltages and to conduct at relatively low applied-voltages. The 
shielded ribbon filament, edgewise-wound, provides a large emission reserve and long life. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Filament: Coated 
Voltage - - - - - . - - 
Current - - - - 


Tube Voltage Drop (approx.) 


MECHANICAL 


Base - = 2 = . = “ = c = 
Basing - - - - - = = S é : 
Maximum Overall Dimensions: 
Length - - E 2 : : : 4 
Diameter - 2 = = = = = 2 


Net Weight (Approx.)  - - - - smite . 
Shipping Weight (Average) 


MAXIMUM RATINGS (single tube) 


PEAK INVERSE ANODE VOLTAGE’ - . - - 
PEAK ANODE CURRENT - - - - - - 
AVERAGE ANODE CURRENT - - - - - 
SUPPLY FREQUENCY - - - - - 
CONDENSED-MERCURY TEMPERATURE RANGE’ - - 


872R 
872 


MERCURY 
VAPOR 
RECTIFIER 


z : : - 5.0 volts 
- - - - 7.5 amperes 
‘ - - - 10 volts 


Jumbo 4-pin, RMA type A4-29 
See base connection diagram 


. t £ - 8.5 inches 
2.31 inches 


- - - - 8 ounces 
1.5 pounds 


MAX. VOLTS 
MAX. AMPERES 
MAX. AMPERES 


- 10,000 
- 5 
. 1.25 
- 150 
- 20-60 °C 


1 Temperatures in excess of 60° C limit the peak-inverse rating to 5,000 volts with a corresponding reduction in 


permissible RMS supply voltages to one-half those listed in the table. 
2 Operation at 40° plus or minus 5° C is recommended. 


APPLICATION 


MECHANICAL 
MOUNTING—The 872-A/872 must be mounted vertically, base down. 


COOLING—Provision should be made for adequate air circulation 
around the tube, because cooling is accomplished by convection. The 
temperature of the condensed-mercury in the 872-A/872 should be kept 
within the ranges given under "MAXIMUM RATINGS". This temperature 
should be maintained at 40 degrees plus or minus 5 degrees C for most 
satisfactory operation of the tube. To measure the condensed-mercury 
temperature a thermocouple or small thermometer may be attached to 
the bulb in the area designated on the outline drawing, using a very 
small amount of putty. A condensed-mercury temperature lower than 
the recommended yalue raises the voltage at which the tube becomes 
conducting and tends to reduce the life of the filament. A temperature 
higher than recommended lowers the voltage at which the tube becomes 
conducting and tends to increase the life of the filament, but reduces 
the peak inverse voltage rating of the tube. When it is necessary to 
use a shield around the 872-A/872, care must be taken to insure ade- 
quate ventilation and maintenance of normal condensed-mercury tem- 
perature. 


ELECTRICAL 


FILAMENT VOLTAGE—For maximum tube life, the filament voltage as 
measured directly at the filament pins, should be held at the rated 
value of 5.0 volts. Unavoidable variations in filament voltage must be 
kept within the range of 4.75 to 5.25 volts. A filament voltage less than 
the minimum recommended value may cause a high tube voltage drop, 
with consequent bombardment of the filament and eventual loss of 
emission. A filament voltage higher than the recommended maximum 
value will also decrease the life of the filament. 


CAUTION SHOULD BE OBSERVED IN MEASURING THE FILAMENT 
peri n AS THE FILAMENT CIRCUIT MAY BE AT A HIGH D-C 
IAL. 


The plate-circuit return of each tube should preferably be connected 
to the center tap of the transformer winding supplying the filament 
voltage; if this cannot be done, the return should be connected to that 
side of the filament to which the cathode shields are connected (pin 
No. 2). When the filaments of two or more tubes are connected in 
parallel, the filament terminals to which the cathode shields are con- 
nected should be joined. These precautions are recommended to insure 
uniform starting voltage for each tube when several are used in a given 
circuit. 

The filament of the 872-A/872 should be allowed to reach operating 
temperature before the plate voltage is applied. Under normal condi- 
tions, a delay of approximately 30 seconds will be required. The delay 
time should be increased if there is any evidence of arc-back within the 
tube. In radio transmitter applications the filament should be kept at 
its rated voltage during ‘'standby'' periods to avoid delay due to 
warm-up. It is desirable to use a protective relay in the plate circuit 
to prevent the application of plate voltage before the filament has 
reached operating temperature. This relay should have a time delay 
adjustable up to a maximum of one minute. 


(Effective 12-1-46) Copyright 1946 by Eitel-McCullough, Inc. 


When an 872-A/872 is first installed, the filament should be oper- 
ated at normal voltage for approximately ten minutes with no plate 
voltage applied, in order that the mercury may be properly distributed. 
It will not be necessary to repeat this procedure unless the mercury is 
spattered on the filament and plate during subsequent handling. 


SHIELDING—Electromagnetic and electrostatic fields tend to cause the 
mercury vapor to break down, are detrimental to tube life and make 
proper filtering difficult. Consequently, the 872-A/872 should be 
isolated from such fields as exist around a transmitter or other similar 
equipment. When the tubes are located in the region of such fields, 
shielding with adequate ventilation should be used around the tubes. 
R-f filtering should also be employed when the tubes are affected by 
r-f voltages. 

FILTERING—A "choke input'' filter will allow the greatest usable d-c 
output current to the load. When using a section of filter between rec- 
tifier and load, to prevent exceeding the maximum peak current of 5 
amperes, a suitable maximum value for the first capacitor should be 
determined. Determination of this capacitance should be made under 
conditions simulating those to be used in service. 


The relationship of voltage input, inductance, and capacitance is 
one in which a higher operating voltage requires greater input induct- 
ance, and less following capacitance to keep the peak STARTING 
current from exceeding 5 amperes. This is for the usual case where the 
supply is controlled by an on-off switch. 


Where the rectifier plate voltage is started by a control which gra- 
dually raises the voltage from zero or a small amount to the desired 
operating value, starting current need not ordinarily be considered, 
and the characteristics of the filter may be based on preventing ex- 
cessive peak current under normal operating conditions. 


In the single phase circuits (1 and 3), if the current drawn by the 
load is reduced or varies under operating conditions to values less 
than approximately 70% of the indicated maximum d-c load current, a 
swinging (input) choke will supply the necessary additional inductance 
to prevent the voltage from rising, and will afford proper filtering 
over a much greater current range. 


Where a larger value of inductance is desirable to obtain additional 
filtering, the subsequent capacitance may be proportionately increased 
to aid in still further filtering without excessive peak starting and oper- 
ating current. Still lower ripple may of course be obtained by added 
sections of filter. 


When ‘'condenser input" filter is used, the peak current will be rela- 
tively high in respect to the usable load current, and the voltage across 
the capacitor may be as high as 1|.4 times the nominal RMS voltage of 
the transformer. 


For parallel operation of 872-A/872 rectifiers, suitable resistors or 
small inductors may be used in series with each plate lead to permit 
equal loading and starting characteristics. The inductors aid in reduc- 
ing the peak current, and are more desirable due to their low d-c re- 
sistance. An approximate value for suitable resistors is 50 ohms, and 
for inductors, approximately one-third henry each. 


et 
t 


“872A/872 


CIRCUIT 


SINGLE - PHASE 
FULL - WAVE 3.14 EaveRace | 0.636 ImMaxiMUM 
THREE - PHASE |9-827 E maximuM! 2 09 — 0.827 I 
HALF-WAVE |1.170 Egms gitste 2 MAXIMUM 
SINGLE - PHASE 
FULL - WAVE O soo c MAXIMUM 1.57 E aveRace 0.636 I MAXIMUM 
4 TUBES : RMS 


THREE - PHASE |0.827E 
PARALLEL : RMS 
CONDITIONS ASSUMED 


SINE WAVE SUPPLY, BALANCED PHASE VOLTAGES, ZERO TUBE DROP, 
PURE RESISTANCE LOAD, NO FILTER USED. 


INPUT VOLTS! APPROX. D-C MAXIMUM _ D-C 
CIRCUIT MAXIMUM A-C OUTPUT VOLTS OUTPUT CURRENT 
(RMS) TO FILTER AMPERES 


3535 
per tube 3180 2.5 


4080 
per leg 4780 3.75 


7070 
total 6360 2.5 


| 4080 
per leg 9570 3.75 


4080 
per leg 4780 7.5 


ZONE WHERE 
CONDENSED - MERCURY ms 1 Max. peak inverse voltage of 10,000 volts. 
TEMPERATURE SHOULD 

BE ENED ys 


F 


FOUR PINS Fs Ceres 4 PIN BASE CATH. 


RMA TYPE A4-29 BOTTOM VIEW OF SHIELD 
SOCKET CONNECTIONS 


TUBE MOUNTING POSITION 
- VERTICAL: BASE DOWN ONLY. 


PIN |-NO CONNECTION 

PIN 2-FILAMENT, CATHODE SHIELD 
PIN 3-NO CONNECTION 

PIN 4-FILAMENT 

CAP -PLATE 

° -GAS TYPE TUBE 


3-70756 


other products ) 


Look in the front pages for --- 


@ Your nearest distributor of modern, fully guaranteed Eimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 
not found in the catalog. 


@  Eimac tube type numbering system. 
@ Tube Replacement Chart. 


@ Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac application engineers, whose combined knowledge and experience are made 
available to you. Additional contributions by this Eimac department are its Application Bulletins, 
an expanding service which you get without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac field engineers cover the United States, operate out of offices in major 
cities. They will help you personally with experimental work, problems of technique, etc. Engineers 
from the Eitel-McCullough plant in San Bruno are available, too, for field consultation throughout 
the country. As Eimac tubes are world renowned, the same services extend to various countries 
overseas through the Eimac export division. 


| Synod 1840 
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EITEGmiMe GUE POU GH, INc. 


SAN BRUNO, CALIFORNIA 


Eimac vacuum capacitors are small, vacuum-dielectric units intended principally for use as all or 
part of the plate tank capacitance in radio-frequency amplifiers or oscillators. They are also frequently 
used as high-voltage coupling and by-pass capacitors at high frequencies and as high-voltage neu- 
tralizing capacitors, when used in conjunction with small high-voltage variable capacitors having a 
small capacitance range. The use of a vacuum as a dielectric permits the construction of a com- 
paratively small, lightweight capacitor for a given voltage rating and capacitance. In addition, the 
effects of dust and atmospheric conditions on the capacitor are eliminated by sealing the plates 
within a glass envelope. 


These capacitors are manufactured in two maximum peak voltage ratings, 32,000 and 20,000 volts, 
and in capacitances of 6, 12, 25 and 50 uufd. All types have a maximum current rating of 28 
amperes. Each of the capacitors may be operated at its full maximum voltage rating at any frequency 
below that at which the rms current through the capacitor is 28 amperes. Above this frequency, the 
t-f voltage across the capacitor must be reduced as the frequency increases, to prevent the current 
from exceeding the maximum rating. The graphs below show the maximum peak r-f voltage which 
may be applied to each type of capacitor at frequencies between 100 kilocycles and 50 megacycles. 
Curves are also shown which indicate the rms current flowing through the capacitor under maximum 
r-f voltage conditions at any frequency between 100 kilocycles and 50 megacycles. Where both r-f 
and d-c voltages are applied to the capacitor, the sum of the peak r-f and d-c voltages must not 
exceed the peak voltage rating of the capacitor. 


Eimac vacuum capacitors are provided with terminals which allow the use of standard 60-ampere 
fuse clips for mounting. These clips must be kept clean and must at all times make firm and positive 
contact with the capacitor terminals. Failure to maintain a low-resistance contact to the capacitor 
terminals may result in excessive heating and permanent damage to the capacitor seals. 


VACUUM 
CAPACITORS 


VC50-32 
VC25-32 
VC12-32 
VC6 - 32 


VC50-20 
VC25-20 
VC12-20 
VC6 - 20 


VC50- 32 MAXIMUM. PEAK VOLTAGE 


VC50-32 


Capacitance* 50 upyfd. o 
Max. Peak Voltage 32,000 volts 3 
Max. RMS Current 28 amps. Ss 
bs 
ul 
o 
5 
VC50-20 
Capacitance* © . . . . « . S50 pufd. i 
Max. Peak Voltage 20,000 volts 
Max. RMS Current 28 amps. 


EIMAG VC50-32 & VC50-20 
MAX. PEAK VOLTAGE & r+ 1 
MAX. RMS CURRENT 


RMS CURRENT, AMPERES 


FREQUENCY 


a ian 
5 


MAX. PEAK VOLTAGE & 
MAX. RMS CURRENT 
VS 


40 
30 —— 
VC25-32 a ena t tH 
Capacitance* . . . . . . . 25 uufd. e 
Max. Peak Voltage 32,000 volts S 
Max. RMS Current 28 amps. eB {+t 
8 
5 5 
oO 
VC25-20 : 
Capacitance* . . . . . . « 25 ypyfd. a 
Max. Peak Voltage 20,000 volts 
Max. RMS Current 28 amps. | 


FREQUENCY, MEGACYCLES 


(Effective 6-15-52) Copyright, 1952 by Eitel-McCullough, Inc. 


RMS CURRENT, AMPERES 


VC12-32 


Capacitance* 


Max. Peak Voltage 
Max. RMS Current 


VC12-20 


Capacitance* 
ax. Peak Voltage 
Max. RMS Current 


VC6-32 


Capacitance* , 
Max. Peak Voltage 
ax. RMS Current 


VC6-20 


Capacitance* ; 
ax. Peak Voltage 
Max. RMS Current 


*Tolerances: 


VC50-32, VC50-20 


pepe ples te pefcl. > 


40 
30 
12 ppd. » 20 
32,000 volts 5 
28 : z 
amps ae 
5 5 
S 
12 ppd. % 
20,000 volts a 
28 amps. 
40 
30 
” 20 
32,000 volts S 
28 amps. < i 
ro 
= 
a 5 
> 
< 
6 pptd. 
20,000 volts 
28 amps. 


VC25-32, VC25-20 


| | sd svei2=32 MAXIMUM PEAK VOLTAGE 


MAX. RMS CURRENT 


VS 


FREQUENCY 


0.1 0.5 


RMS CURRENT, AMPERES 


KE a AS cS ee 
VC6-32 MAXIMUM PEAK VOLTAGE | ee ee ee 


| : 5 
FREQUENCY, MEGACYCLES 


MAX. PEAK < VOLTAGE & eee ieee eee oa a 
MAX. RMS CURRENT [ob 


oe 


RMS CURRENT, AMPERES 


FREQUENCY, MEGACYCLES 


+1 pputd.; VCI2-32, VC12-20 


re MAX. FOR—=-- 
SOLDER 


> Indicates change from sheet dated 4-1-46. 


“Ke MAX. FOR 


SOLDER 


2 il ppd. 


VC6-32, VC6-20 . £05 mpyftd. 
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VARIABLE 
VACUUM 


CAPACITORS 


TYPES VVC 60-20 VVC2-60-20 VVC4-60-20 


GENERAL 


Eimac variable vacuum capacitors are intended 
principally for use as plate tank capacitors in radio 
frequency amplifiers and oscillators. The use of 
vacuum for the dielectric permits close spacing of 
the electrodes giving concentrated capacitance at 
high voltage. The variable vacuum capacitors are 
compact, lightweight, and eliminate the effects of 
dust and atmospheric conditions. 


The basic capacitor unit (VVC60-20) has an 
RF peak voltage rating of 20,000 volts and a maxi- 
mum current rating of 40 amperes RMS. Ganged 
multiple unit capacitors are available using two 
units (VVC2-60-20) or four units (VVC4-60-20). 
These multiple unit capacitors include a single 
mounting plate, gear train, and single tuning shaft. 
One end of each unit capacitor mounts on the 
common plate and one end is free. Thus the multi- 
ple capacitor may be connected with the units in 
parallel, as two series capacitors for ''split-stator'' 
work, or as multiple capacitors with one terminal 
common. 


The capacitors may be operated at a maximum 
voltage rating at any frequency provided the cur- 
rent rating is not exceeded. Above a particular 
frequency the maximum current rating becomes 
the limitation and voltage values less than the 
maximum must be used. Curves are given for each 
capacitor showing maximum allowable current 


(RMS) vs. frequency. 


The capacitance variation is linear with respect 
to shaft rotation with the complete range being 
covered in seventeen revolutions of the shaft. Ref- 
erence should be made to the tuning curve for each 
capacitor. A return to previously-indexed settings 
is positive. The variable vacuum capacitors have a 
low temperature coefficient resulting in a negli- 
gible change in capacitance due to variation in 
temperature. The actual coefficient values are 
given for each capacitor combination. 


MOUNTING 


The VVC60-20 is provided with a mounting 
plate on one end, which also serves as an electrical 
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connection. If the circuit is such that one side of 
the capacitor is grounded, the mounting plate can 
be fastened directly to the panel or chassis. Four 
eyelets to accommodate No. 8-32 machine screws 
are provided on the mounting plate. If a single or 
multiple unit is to be ungrounded the mounting 
should be on insulators and the tuning shaft broken 
with an insulating coupling and the dial portion of 
the shaft grounded. 


The other end of the capacitor is provided with 
a large terminal that permits the use of a simple 
clamp or collet connector. This connector should 
be mounted flexibly to prevent undue mechanical 
strain being put on the capacitor seals. The con- 
nector must be kept clean and must at all times 
make a firm and positive contact with the capaci- 
tor terminal. Failure to maintain a low resistance 
contact to the capacitor terminal may result in 
excessive heating and permanent damage to the 
capacitor seals. 


The multiple unit capacitor is designed so that 
it may be mounted readily on the chassis or from a 
panel. The mounting plate serves as one electrical 
connection and can be mounted directly at ground 
potential or insulated above ground. 


The capacitors require normal circulation of air 
to keep the metal-to-glass seals below the maxi- 
mum permissible temperature when carrying large 
values of current. In cases where the air flow is 
restricted or the ambient temperature is above 
room temperature a measurement of the seal tem- 
perature should be made. Adequate cooling must 
be provided to keep the metal of the metal-to- 
glass seals below 150° centigrade. 


The low-torque tuning mechanism provides easy 
hand-operation of a dial directly on the shaft of 
either the single or multiple-unit capacitors. The 
capacity of type VVC vacuum condensers may be 
controlled by an electric tuning motor providing a 
minimum of two inch-pounds of torque per unit. 
The use of positive-action limit switches or a slip- 
coupling is recommended to avoid forcing the 
mechanism when it reaches the limit of its travel 
in either direction. 


VVC 60-20 


VARIABLE 


CAPACITOR ws JLLOUGH, INC. 


UNO, CALIFORNIA 


The VVC60-20 is a single unit variable vacuum capacitor. 


CHARACTERISTICS 
ELECTRICAL 
Capacitance 
Maxim St fee oe oe ees cee ee 60 mmfd 
Minimaniee 2.0) 227 See eee eee 10 mmfd 
Number of revolutions (See Curve) .........-...---.--- 17 turns 
Maximum) Peak? Ri-@ Voltage... re eee 20 kilovolts 
Maximunt? Current) (RIMS) pe pe ee eee 40 amperes 
(See derating curve vs frequency) 
Temperature Goefficient......... ..555.- = eee +.004 mmfd/°C 
MECHANICAL 
Mountingec 228i, j2, er 2 eee eee See Outline Drawing 
Coolingnt a: Site ee Hi OU fier erie ee eee Air Convection 
Maximum Seal Temperature..............-------------- 150°C. 
Maximum Overall Dimensions 
PSrigth ieee raeere ee ek es eee ee 5-11/16" 
Diametema 6 eee en eee ee 3- 1/16" 
NISTSIWY Gigi Reece. t,o eee oe ete ea oe ee 1 Ib. 6 oz. 


Shipping Weight (average) 
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VVC2-60-20 


eo” «é @ A VARIABLE 
EITEL“«Mc@ULLOU GH, IN¢. ECA ok 


ry. BRUNO, CALIFORNIA 


The VVC2-60-20 is a dual unit variable vacuum capacitor consisting of two 
VVC60-20 units in a convenient gang mounting. 


CHARACTERISTICS 


ELECTRICAL 
Parallel Split Stator 
Capacitance 
IRERIETICIITY, a tcsa cet ioe toes 120 30 mmfd 
WISTHYILIINY ote eee 20 5 mmfd 
Number of revolutions (See Curves) 17 17 turns 
Maximum Peak R.F. Voltage.......-.- 20 40 _kilovolts 
Maximum Current (RMS) .......-..--- 80 40 amperes 
(See derating vs frequency) 
Temperature Coefficient -............... +.008 +.002 mmfd/°C 
MECHANICAL 
sl flaid)n yep RES RSS Ree toe ee ies See Outline Drawing 
PREC ee tee al. VA seste A ioe akties ui Air Convection 
Maximum Seal Temperature.......... fo04G 
Maximum Overall Dimensions 
Benth pee sates ae 6-9/32" 
mille) a1 eee ne Seas e py 5) ee Ser yA WA teh 
DICT TV recte. Sc) cit edune ene eee tes S217 .3" 
Rie TeV GIQDT 7 -2s as ieee ae 4 Ibs. 
Shipping Weight (approx.) -.......... 8 Ibs. 


RMS CURRENT - AMPERES 


@ PARALLEL CONNECTED (MAX. PEAK 
VOLTAGE 20KV) 

SPLIT-STATOR CONNECTED (MAX. 
PEAK VOLTAGE 40KV 
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VVC4-60-20 


VARIABLE 
VACUUM 
CAPACITOR 


CALIFORNIA 


VVC60-20 units in a convenient gang mounting. 


CHARACTERISTICS 
ELECTRICAL 
Parallel 
Capacitance 
Maximumieii 3 nese eens 240 
Minimurnyet 2225 oe ee 40 
Number of revolutions (See Curves) fit 
Maximum Peak R.F. Voltage.......... 20 
Maximum Current (RMS) .............- 160 
(See derating curve vs frequency) 
Temperature Coefficient ................ +.016 
MECHANICAL 
Mounting 7.205 ae ee 
Cooling Sc ..aies 26 eee 


Maximum Seal Temperature...........- 
Maximum Overall Dimensions 


Depth: 4.5. uu.se eee 
“oe bs bleightic:,..:)..1 2-7 eee 
wi 140 Width. 22. cee 212) eee 
z120 Net aWeight).4 522 ee eee 
¢ 100 Shipping Weight (approx.) ............ 
& g0 
5 
© 60 
z ® PARALLEL CONNECTED (MAX. PEAK 


VOLTAGE 20KV) 


SPLIT-STATOR CONNECTED (MAX. 
PEAK VOLTAGE 40KV) 
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The VVC4-60-20 is a four unit variable vacuum capacitor consisting of four 


Split Stator 


mmfd 
mmfd 
17 turns 
kilovolts 
amperes 


mmfd/°C 


See Outline Drawing 
Air Convection 


150. 


6- 9/32” 
7-13/16" 
I-13 /16G" 
8 Ibs. 
14 Ibs. 
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HV-| 
DIFFUSION 


PUMP 


The Eimac HV-1 Diffusion Pump is a fast, triple-jet, air-cooled vacuum 
pump of the oil-diffusion type. When used with a suitable mechanical fore- 
pump and a DC704 type oil it is capable of reaching an ultimate vacuum of 
4x 10°’ mm of mercury. 


Assembly of the pump is a simple operation, requiring no special fools or 
intricate adjustments. It can be completely disassembled in five minutes or less. 


The glass construction permits rapid inspection of conditions within 
the pump. 


OPERATIONAL DATA 


Amount of Oil - - - - - - - - - 150 milliliters 

Recommended Oil = = = - . - DC704, Narcoil Octoil S. 

Forepump Capacity* - - - - - 0.1 to 2.0 liters per second 

; at 0.001 mm of mercury, or less 

@ Forepressure (maximum) : - - - - 0.02 mm of mercury 

Baffle Temperature - - - - : - : 35° C or lower 

Heater Voltage - - - - - - - - 100 to 110 volts 

Heater Current (at 110 volts) - - - - - - 1.7 amperes 

Speed, without baffle (approx.) * - - - - 67 liters per second 

at 4x10-* to 4x10-° mm Hg 

Speed, with baffle (approx.) * - - - - - 32 liters per second 

at 4x10-* to 4x10°° mm Hg 

> Ultimate Vacuum, at 25° C (approx.) = - - - - sen bO:2emmakig 

when using recommended oil. 

> Using liquid N; Trap - : - : s a a sl Osemmtig 

MECHANICAL DATA 

Casing A - - 3 4 E : : : 2 e - Pyrex Glass 
Chimney . ‘ Z : . . 4 b : - 7 = s - 3 Jet, Aluminum 
Cooling - - - - - - - - - - - : - . - - Air 
Maximum Overall Dimensions - “ - - - - - . - See Outline Drawing 
Mounting Position a ~ £ = Ss = = - - - - Vertical, boiler down 
Net Weight : d : : : : . : : - - - - - 6 pounds 
Shipping Weight - - - - - - - - - . - - - - 18 pounds 


* A small forepump may be used, but this will reduce the pumping speed at the higher manifold pressures, 
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OPERATION 

The principle upon which the oil-diffusion pump operates 
may be explained as follows. The drawing on page three il- 
lustrates the accepted theory. Gas to be removed from the 
high-vacuum system enters the pump at the top, and then into 
the region of the upper jet. Emerging from this jet is a stream 
of oil vapor which is generated by the electrically heated oil 
boiler at the bottom of the pump. Molecules of the unwanted 
gas diffuse into this stream of oil vapor and are carried down 
and out toward the cooler glass-wall of the pump. Upon reach- 
ing the glass-wall, the oil vapor condenses to a film of liquid 
oil which runs down the wall and returns to the boiler. The 
gas molecules are forced downward by the oil vapor and gas 
above them and come under the influence of the middle jet, 
where they are again forced down toward the bottom of the 
pump by a second stream of oil vapor. 


EIMAC HV-| 
OIL-DIFFUSION PUMP 


duction in pumping speed. 

Pumping speed is also affected by the capabilities of the 
forepump. The forepump must be able to remove the gas from 
the system while maintaining the required low pressure at its 
end of the diffusion pump. 

Increased pumping speed may be obtained by operating 
several HV-1 units in multiple. The number of units which 
may effectively be used in multiple will be determined by the 
ability of the forepump to produce the required forepressure, 
and the ability of the manifold and tubulations to handle the 
desired pumping speed. 

The HV-1 is capable of reaching an ultimate vacuum of 
4 x 10-7 mm of mercury or better when a liquid Ng trap is 
used. To reach this low pressure, however, it is essential to 
avoid any contaminant in the high-vacuum system. Water, even 
in small amounts, or any hygroscopic matter should be care- 


The curves at the left show 
the gas handling capabilities 
of the HV-I over a range of 


pressures both with and with- 


out a_ baffle. These curves 


apply when a forepump with the 


required capacity is used. The 


rapid loss in pumping speed 
at the higher pressures is due 


to the inability of the fore- 
pump to handle the necessary 


volume of gas. With a larger 


PUMPING SPEED -LITERS PER SECOND 


forepump, the pumping speed 


would be maintained out to 
higher pressures. 


PRESSURE - MILLIMETERS OF MERCURY 


The process of entraining the molecules of gas down toward 
the bottom of the pump is again repeated at the bottom jet. 
During pumping, as the manifold pressure drops, the amount 
of oil issuing from the lower jet is sufficient to form a visible 
ring of oil on the wall of the pump at a point well below the 
bottom skirt. In this region the concentration of gas is great 
enough to raise the pressure to a level which will allow a 
mechanical forepump to effectively remove the gas from the 
system. 

To prevent small amounts of oil vapor from finding their 
way back into the high-vacuum side of the system, a baffle is 
often employed between the diffusion pump and the high- 
vacuum system. In the HV-1 this baffle is a pair of aluminum 
discs which are kept relatively cool by the pump cooling fan. 
Oil vapor reaching the baffle condenses and returns to the 
boiler. The baffle reduces the pumping speed by about one- 
half. This is well illustrated in the curves. Constrictions or 
bends in the system are to be avoided wherever possible. A 
short length of small-bore tubing can cause a considerable re- 


fully excluded. When so located as to be affected by heat, rub- 
ber is particularly objectionable, and a poor ultimate vacuum 
is likely to result if rubber gaskets are used in the diffusion 
pump. For this season, Neoprene gaskets are supplied with the 
HV-1. 

In systems employing stop-cocks, valves or gaskets, it is 
necessary that the stop-cock, valve, or gasket lubricant have the 
minimum possible vapor pressure, because poor lubricants can 
easily destroy the high-vacuum capabilities of the pump. 

APPLICATION 

The HV-1 diffusion pump must be mounted securely, but 
not too rigidly. A satisfactory method of mounting consists of 
1 X 1 X % inch angle shaped and drilled to pass four of the 
six spring loaded bolts used to join the large flanges at the top 
of the barrel (see illustration). When the desired manifold has 
been sealed to the manifold adapter (000914 on outline draw- 
ing), the pump is prepared for operation (after cleaning thor- 
oughly as specified under “CLEANING”) in accordance with 
the following procedure: 
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1. Pour 150 milliliters of Diffusion Pump Oil into the pump 
barrel (000917). 

2. Insert the aluminum jet assembly (004911) into the pump 
barrel. 

3. Assemble the pump carefully, moistening both sides of each 
gasket with pump oil, or with a very fine layer of heavy-grade 
“Celvacene,” or equivalent grease. 

4, Install the pump in its mounting. 


IMPORTANT: DO NOT START DIFFUSION PUMP 
HEATER UNTIL FOREPUMP IS IN OPERATION AND 
SYSTEM IS FREE OF LEAKS. 


5. After making certain that the forepump is connected to the 
nipple (008911) through the suitable flexible coupling 
(vacuum-hose or vacuum type bellows), start the forepump 
motor. Check the manifold with a Tesla or other high-volt- 
age high-frequency spark coil for leaks BEFORE CON- 
TINUING. 


The Tesla coil, with a flexible wire probe, may be used 
to indicate the presence of leaks above the baffle. It is 
also valuable in estimating pressure in the manifold dur- 
ing the early stages of evacuation. CAUTION: too high 
a voltage may puncture the manifold at its weak points, 
i.e., where the glass may be very thin or at a seal-off 
tubulation. A rough indication for a suitable Tesla volt- 
age is that which will produce a corona of about one- 
eighth inch on the end of a No. 14 B & S probe wire, 
visible in the dark only, and a stringy spark not over 
five-eights inch to a grounded metal surface. 


If the system is known to be free of leaks, the fore- 
pump and HV-1 may be started together. However, to 
protect the system and, its oil, the manifold first should 
be checked with the Tesla coil with the HV-1 “off.” 
When the cold oil stops bubbling and the pink glow is 
seen to be diminishing at a normal rate, the system 
may be assumed to be reasonably tight and the HV-1 
may be started. 


6. Connect the oil heater terminals via a switch to the source 
of power. The oil heater voltage should be set to between 
100 and 110 volts for best results. An adjustable resistor or 
an auto transformer of the tapped or continuously variable 
type is recommended. The current at 110 volts is approxi- 
mately 1.7 amperes. 


7. The baffle assembly and upper end of the pump barrel 
should be kept cool (35° C or lower) by a small fan or 
blower (see illustration). 


OIL—The Eimac HV-1 is tested using a Silicon Oil, DC-704, 
to acquire the high-vacuum indicated in the specifications. 
DC-704 is water-white in color with a specific gravity of 1.07 
at 25°C; it’s flash-point is 410°F and the boiling point, for 
pressures of 5 to 10 microns of Hg, is 185°C. The ultimate 
vacuum attainable using DC-704 is on the order of 10-6 to 10-8 
mm Hg. Although DC-704 is used to test the HV-1, any com- 
mercially available Diffusion Pump Oil, such as Narcoil, Octoil 
S, etc., is acceptable. 


VACUUM GAGES—To properly monitor the vacuum con- 
ditions at the manifold, a sensitive gage in the desired range 
is necessary. There are many systems used for this purpose, 
one of the most sensitive in high-vacuum systems being the 
Ionization (or Ion) gage. Its useful range extends from ap- 
proximately 5 microns to a region in the upper experimental 
vacuum limits on the order of 10-6 microns (5 X 10-3 to 10-9 
mm Hg). Recently, tubes and circuits have been developed 
which contribute to the high stability of this instrument. The 


HVY-1 —— 


Eimac type 100IG Ion Gage tube is designed to give the 
maximum internal leakage path, thus avoiding erratic read- 
ings due to possible contamination from the system. 
LEAKS—If the system does not “clean-up” in a reasonable 
time, considering the nature and size of the manifold and con- 
nected chambers, a leak may be looked for by means of the 
Tesla coil. The probe should be run over the entire surface of 
the glass work involved. A “fast” leak will be indicated where 
sparks concentrate at a point on the glass and a pinkish glow 
takes place within the evacuated space. 

Where a slow leak is suspected, before “bake-out”! and 
where the vacuum is high but still not satisfactory, a solvent 
such as carbon tetrachloride may be applied to the manifold 
surface, but not to the Neoprene gaskets, with an atomizer, a 
wad of cotton or brush. If a leak is found, the Tesla voltage 
will cause a marked bluish glow while the solvent is entering 
the aperture, or the ion gage reading will indicate increased 
pressure. 

After “bake-out” or when the manifold is too hot for the 
application of liquids, illuminating gas or hydrogen may be 
applied to the surface from an unlighted torch. Gas entering 
the hole will effect the ionization gage reading immediately. 
A very small leak may be found in this way. If there are no 
leaks, the manifold and pump assembly is ready for use2. 

With the manifold at high vacuum, no ionization will be 
apparent from the effects of a Tesla probe held on the mani- 
fold (above the baffle). Below the baffle on the barrel of the 
HV-1 pump, the probe will cause fluorescene of the oil vapors 
as well as a visible disturbance of the oil flow below the jets. 
The probe when touched to the HV-1 outlet will show a faint, 
blue-violet glow. If these first two conditions are obtained, but 
a pinkish glow is present in the outlet, the mechanical pump 
and its coupling should be checked. 

For new oil, or after an oil change, approximately 15 min- 
utes heating time is required for the HV-1 to reach full ef- 
ficiency from a cold start. 


PRECAUTIONS 
1, The vacuum system should not be opened “to air” when the 
diffusion pump is hot, to prevent oxidation of the pump oil. 
2. If at any time a white vapor is visible in the HV-1, both 
pumps should be immediately shut off. The vapor is an in- 
dication of forepump failure or a very rapid leak. If the oil 
has become dark, the system may require complete cleaning. 


3. Ground leads should be provided on both flange couplings 


to prevent the Tesla voltage from puncturing the Neoprene 
caskets. 


CLEANING 

Diffusion pumps in continuous use should be cleaned at 
approximately one-month intervals. The materials and fa- 
cilities required for cleaning are: Trichlorethylene and pentane 
(or acetone). An oven capable of temperatures up to 500° C 
will allow complete removal of carbonaceous deposits. The 
oven should be provided with an air inlet and outlet to allow 
the products of oxidation to be carried off. An accurate tem- 
perature control and indicator are advisable to prevent mishap 
to the glass parts. Where an oven is not available, steel wool, 
water and some abrasive cleanser, such as diatomaceous earth, 
may be used. The procedure is given in the following para- 
graphs. 


1 ‘“Bake-out” consists of surrounding the manifold and work to be 
evacuated with an oven. The temperature is then raised and 
held just under the annealing point for the “softest” glass be- 
ing used in the system (approximately 500 degrees C for Pyrex). 
The temperature is maintained for thirty minutes to an hour, 
or at least until the new glass in the system shows no fluor- 
escene on application of the Tesla voltage. This “cleans-up” 
the glass-ware to a point where it will not normally release 
further gas. An accurate shemoce ee type temperature indi- 
cator and heater control are advisable to prevent mishaps to 
the system during “bake-out.” 

Contamination in the system such as decomposed oil, or a 
source of high vapor pressure in the load will give “virtual 
leaks” or unfavorable maximum vacuum readings. 


N 
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HEATER TERMINALS 


MECHANICAL FOREPUMP 


} GLASS HOUSING BARREL—New housings should be given 
a rinse with a cup of pentane or acetone and then warm-air 
dried. (CAUTION: pentane and acetone are inflammable. Keep 
away from open flames.) Used, dirty housings should have the 
excess of oil fluid rinsed out with two or three flushings of 
about one cup (per rinse) trichlorethylene. The last rinse may 
be saved for the first wash of the following pieces. To remove 
adhering carbonaceous matter after draining, the housing 
should be baked out in an oven up to 500° C. If the housing is 
not too caked, a rinse with pentane or acetone and gentle drying 
with warm air (in place of baking out in the oven) is sufficient. 
ALUMINUM JET ASSEMBLY—The jet assembly may be 
cleaned at the same time that the glass housing barrel is 
cleaned by inserting the assembly into the glass housing, pour- 
ing in the rinse solution and closing the top opening with a 
stopper. Agitate the solution by tilting and shaking the pump 


Lh fool) Soe 


so that all parts are well washed over. Always remove the 
stopper and jet assembly after washing, prior to draining, bak- 
ing or air drying. To further remove hard cabonaceous ma- 
terial, the assembly, less baffle, should be placed in an anneal- 
ing oven and heated carefully to 475° C, then allowed to cool 
slowly in air. 

BAFFLE—The baffle should be disassembled and all parts 
rinsed three times with pentane or acetone; the last two rinsings 
must be with clean solution. Follow with warm-air drying. 


> NEOPRENE GASKETS—Wash the gaskets in pentane or alco- 


hol, warm-air dry, then dry in oven at 110° C for 30 minutes. 
GLASS MANIFOLDS—Use the same procedure as for the 
glass housing barrel when feasible. However, usually washing 
with pure water and alcohol, followed by warm-air drying, 
may be sufficient because there is less formation of carbona- 
ceous matter here than in the case of the pump housing. 
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INOREQH® |= <P TEM en eee] 
| 2  |NEOPRENE GASKET- 3" COUPLING| 
ie 
Ba cal 


NEOPRENE GASKET- 1" COUPLING 
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100 IG 


IONIZATION 


EIT ERs GAREPO U GH, INC. GAUGE 


TRIODE 


SAN BRUNO, CALIFORNIA 


The Eimac 100 IG ionization gauge is designed for use in high vacuum 
exhaust systems, and will measure pressures from approximately 10° millimeters 
of mercury to less than 10° millimeters of mercury. The Nonex glass envelope 
can be sealed directly to exhaust systems employing Nonex or Kovar-sealing 
glass and can be sealed to Pyrex by means of a graded seal. 

The 100 IG is a triode vacuum tube consisting of a pure tungsten filament 
and molybdenum grid and plate. No insulators are used within the tube, and the 
envelope is designed to provide long leakage paths between the plate and other 
tube elements. 

Positive ion current indications are obtained with either a sensitive galva- 
nometer or a vacuum tube amplifier. A typical circuit employing an Eimac 100 
IG ionization gauge triode and a vacuum tube voltmeter is shown below. 


100 IG IONIZATION 


50 ya 
D-C AMMETER 
SCALE 0-100 


The filament temperature of the 100 IG must be low enough so that the emission is temperature- 
limited. With a good vacuum, the filament voltage will be between 2.0 and 4.0 volts, and the filament 
current will be approximately 8.0 amperes. With a poor vacuum, it will be necessary to increase the fila- 
ment voltage to approximately 7.5 volts, and the current will be about 12 amperes. (The tube should not 
be operated long at high filament voltage.) 

CAUTION: Filament voltage should not be applied until vacuum has been obtained as indicated by a 
spark coil glow test. 

If grid voltage is obtained from a rectified a-c power supply and if the line voltage is not stable, 
it will be desirable to employ a gaseous regulator tube. A positive voltage of 150 volts with respect to 
the filament and current of 5 milliamperes is standard for the 100 IG. 

The recommended plate voltage is -22.5 volts with respect to the filament. A plate voltage from -20 
to -45 volts will give satisfactory operation, but plate voltages of 0 to -20 volts will result in low and 
incorrect plate currents. 

In order to fully realize the capabilities of the 100 IG, it will be necessary to make '"'R" in the above 
figure variable. One circuit that has been employed with success is a group of 6 resistors and a rotary 
switch arranged so that only one resistor is across the input to the vacuum tube voltmeter at a time. By 
selecting resistors that increase by a factor of 10, the 0-100 scale microammeter will change calibration 
by the same factor, and will be convenient to read. With resistance values of 500, 5K, 50K, 500K, 5 meg- 
ohms and 50 megohms, the maximum (full scale meter deflection) input voltage to the vacuum tube volt- 
meter will be '2 volt. 

The calibration of the gauge depends upon the composition of the gas in the system. For dry air the 


pressure is given by the following formula: 
Pressure (mm, of Hg) =Ip (3.3 x 10-5) 


where Ip . . . . =Plate current in microamperes 
when Grid Voltage. =-+150 volts 

Grid Current. . . =.005 amperes 

Plate Voltage . . =-22.5 volts 


A bake-out of the tube at 450° Centigrade and outgassing of the tube elements is necessary when- 
ever the exhaust system has been opened to air or the elements need cleaning. Outgassing is accom- 
plished by heating the grid and plate to a dull cherry red by either r-f induction or by direct electron 

ombardment. Recommended outgassing voltages for the 100 IG are as follows: 


Filament Outgassing Voltage (approximately) - : ; : 8 volts 
Plate Outgassing Voltage j : : ; < - 800 volts 
Plate Outgassing Current : . : ‘ : 120 ma 


The grid and a 1000 ohm resistor is placed in series with the plate during outgassing. The recom- 
mended outgassing time is approximately five minutes, or until the pressure in the exhaust system has 
become stabilized. 
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PREFORMED CONTACT FINGER STOCK 


Eimac Preformed Contact Finger Stock is a prepared strip of spring 
material slotted and formed into a series of fingers designed to make 
sliding contact. 

Eimac Finger Stock is an excellent means of providing good circuit 
continuity when using components with adjustable or moving contact 
surfaces. It is especially suitable for making connections to tubes with 
coaxial terminals, or to moving parts, such as long-line and cavity type 
circuits; and it is also useful in acting as an electrical ''weather-strip'’ 
around access doors to equipment cabinets. 

The material is a heat treated alloy; and is silver plated for better r-f 
conductivity. No further forming of the material should be attempted. 
Eimac Finished Finger Stock has a minimum radii of curvature of '2” for 
the 17/32” type, and 4” for both the 31/32” 
and | - 7/16” types. It may be secured by any 


suitable mechanical means or by soft soldering. 
Eimac Finger Stock can be obtained to 


order in a raw state (punched, formed, un- Eimac Tubes and 
Contact Surfaces 


plated and not heat treated). The Raw Finger 
Stock can be formed to different shapes by the for which Finger 


Stock is especially 


SCREEN GRID 
CATHODE 


user but it then must be carefully heat treated. ; 
suitable. 


Finished Finger Stock receives a closely con- 
trolled and uniform heat treatment as follows: 3W10,000A3 | 1-7/16 


375°-385°C. for 5 hours in a neutral gas atmo- 3W5000A3 1-7/16 


sphere. No special cooling considerations are 


3W5000F3 1- 7/16 


necessary, except those required to avoid oxi- 
dation. Eitel-McCullough will not undertake to 3X3000A1 

heat treat or plate Raw Finger Stock after 3X3000F1 T7716 
being further formed by a customer. For fur- 3X2500A3 1-7/6 


ther information concerning the heat treatment 
of the Finger Stock material, Alloy No. 720, 


write the supplier of the material: 


3X2500F3 1-7/16 


General Plate Division 
Metals and Control Corporation 
Attleboro, Massachusetts 
Standard lengths of either Raw or Finished 
Finger Stock are | foot, 2 feet and 3 (maxi- 


mum) feet. Some small variation about the 


standard lengths should be expected. 


indicates change from sheet dated 9-15-51. 
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1 - 7/16" TYPE 


17/32” TYPE 


31/32” TYPE 


NOTE—The above dimensions should be regarded as carrying normal manufacturing tolerances because of variations in 
the shearing, forming and heat-treating processes. 
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EITEL-McCULLOUGH, INC. 
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Eimac HR Heat Dissipating Connectors are used to make 
electrical connections to the plate and grid terminals of Eimac 
tubes, and, at the same time, provide efficient heat transfer 
from the tube element and glass seal to the air. The HR con- 
nectors aid materially in keeping seal temperatures at safe 
values. However, it is sometimes necessary to forced-air-cool 
the connector by means of a small fan or blower. In such cases 
the air flow should be parallel with the fins of the connector. 


PLATE CONNECTOR 
CONNECTORS GRID 


4-65A 

4-125A 
4-250A 
4-400A 
4-1000A 
4E27A/5-125B 
4PR60A 


PAAANRAAR 
WCU COAAAH 


rZrrrTIIIt 


*The grid terminal of the 450TH-TL type tube is now .560” in diameter. 


HR HEAT 
DISSIPATING 


Designed for use on the larger tubes, the HR-9 Heat Dissipating 
Connector is provided with an air duct to conduct the cooling 
air directly to the glass seal. 


HR Heat Dissipating Connectors are machined from solid 
dural rod, and are supplied with the necessary machine screws. 
The table below lists the proper connectors for use with each 
Eimac tube type. 


PLATE CONNECTOR 
CONNECTORS GRID 


250TH-TL 


253 
304TH-TL 
327A 
450TH-TL 
592 /3-200A3 


750TL 
866A 
872A 
1000T 
> 1500T 
b> 2000T 


To accommodate existing equipment designed for the older style 450TH-TL 


having .098” diameter grid terminals, an adapter pin is provided with the newer tubes. This adapter pin is threaded so that it may be removed 
from the grid terminal of the tube. The small grid terminal requires an HR-4 connector. 
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CONNECTORS 


6 - 32 BINDING 
6-32 BINDING HEAD SCREW 
HEAD SCREW 


6-32 BINDING 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


6-32 BINDING 
HEAD SCREW 


6-32 BINDING 
HEAD SCREW 


5 0.0. “6 (.065) 
STUBS GA. 
TUBING 


6-32 SET 
SCREW 


6-32 FILLISTER 
HEAD SCREW 


6-32 BINDING 
HEAD SCREW 


HR - 6 


6-32 FILLISTER 
HEAD SCREW 


6-32 SET 
SCREW 


_— 6-32 BINDING 
HEAD SCREW 


10-32 BINDING 
HEAD SCREW 


6-32 BINDING 
— HEAD SCREW 


6-32 FILLISTER 
HEAD SCREW 


6-32 FILLISTER 
78-32 FILLISTER HEAD SCREW 


HEAD SCREW 


3-68136 
B® Indicates change from sheet dated 7-1-50 
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PREFORMED CONTACT FINGER STOCK 


Eimac Preformed Finger Stock is a prepared strip of spring material, 


slotted and formed into a series of fingers, designed to make a sliding 
contact. 


Eimac Contact Fingers are an excellent means of providing good 
circuit continuity when using components with adjustable or moving con- 
tact surfaces. It is especially suitable for making connections to tubes 
with coaxial terminals or to moving parts, such as long line and cavity 
type circuits. It is also useful as an electrical “weather strip'’ around 
access doors in equipment cabinets. 


PT TIPS I PITTI TI TI Liitititittiite tii tiittitittitityitt 


The base material is a non-ferrous spring alloy, heat treated for more 
positive spring action and silver plated for better r-f conductivity. No 
further forming of the material should be attempted. The minimum radius 
of curvature for the material is %4‘''. It may be secured by any suitable 
mechanical means or by soft soldering. If torch-soldering is attempted 
extreme care must be exercised to prevent overheating which will anneal the material with subsequent 
destruction of the spring qualities. 


The material is heat treated to a hardness of 91 to 94 as measured on the 15 T scale of a super- 


ficial hardness tester. These values correspond, approximately, to a Rockwell B hardness of 93 to 100. 


Eimac Contact Finger Stock is available (on special factory order) in the following semi-finished 
states: (a) slotted and formed but not heat treated or silver plated, (b) slotted, formed and silver 
plated but not heat treated or (c) slotted, formed and heat treated but not silver plated. Orders for 
these semi-finished materials should specify the state of completion desired. Such orders should allow 
approximately ninety days for completion since these semi-finished materials are not carried in stock. 
Contact Finger Stock which has not been heat treated can be formed to different shapes by the user, 
after which it may be heat treated. Eitel-McCullough can not undertake to heat treat or plate semi- 
finished Contact Finger Stock after being further formed by a customer. When the unhardened material 
is ordered and heat treatment is to be undertaken after further forming, the user should request heat 


treating information when placing the order. 


Standard lengths of the finished or semi-finished material are one foot, two feet and a maximum 
length of three feet. Some small variations in these lengths should be expected. 
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SK-800A 


AIR-SYSTEM SOCKET 


. UNGROUNDED 
CATHODE TERMINALS 


SK-806 


AIR CHIMNEY 


The Eimac SK-800A is one of the air-system sockets recommended for use with 
the Eimac 4CX1000A or 4CW2000A tetrodes. A companion SK-806 Air Chimney is 
also available and is recommended for use with the socket when the air-cooled 
4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube electrodes, except 
the anode, and to one side of the integral screen-grid by-pass capacitor. The SK-800A 
is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-800A socket consists of three sets of spring-finger contacts for each 
tube electrode (to assure low-inductance contact), a center guide pin to facilitate 
tube installation, and an integral screen by-pass capacitor. The terminals are shown 
on the outline drawing. 

When the socket is mounted on a grounded chassis, no tube electrodes are SK-800A 
automatically grounded. Connection to the cathode and one side of the heater is 
made via the second set of spring-finger contacts from the bottom of the socket. 


SCREEN-GRID BY-PASS CAPACITOR 


This capacitor utilizes polyester film as a dielectric and is encapsulated in 
epoxy resin. Its capacitance is 1500 uufds +20 percent and it is rated at 400 d-c 
working volts. One side connects to the three screen-grid tabs on the tube and 
the other side is connected directly to the socket body. 


MATERIALS & FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, 
while the mounting base and centering pin are of nickel-plated brass. All contacts 
are formed of a non-ferrous alloy, heat-treated and silver-plated. Contact insulating 
material is high-temperature ceramic. 


SK-800A WITH CHIMNEY 


INSTALLATION 


The SK-800A Air-System Socket is designed for under-chassis mounting and 
requires a 5-1/16-inch hole through the chassis deck. The socket is held in place 
by the three toe clamps provided. One side of the screen-grid by-pass capacitor is 
automatically grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow of 
air to the anode cooling fins with minimum pressure drop and is recommended for use with each SK-800A when 
the air-cooled 4CX1000A is to be socketed. 


SK-800A: 
Net Weight - ---------------- +--+ 22s ett ttt ttt rrr errr 18 ounces 
SK-806: 
Net Weight ------------ +--+ 222 eee eet tee tee et ttt ee eee 3% ounces 
Maximum Height -------------- +s ese see ete eee eee eee ee 1% inches 
Maximum Diameter -------=+<-2-s sss eee ees see eee wee wee ew eee ees 6% inches 
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SK-810 


AIR-SYSTEM SOCKET 
GROUNDED 
CATHODE TERMINALS 


SK-806 


AIR CHIMNEY 


The Eimac SK-810 is one of the air-system sockets recommended for use with the 
Eimac 4CX1000A or 4CW2000A tetrodes. A companion SK-806 Air Chimney is also 
available and is recommended for use with the socket when the air-cooled 4CX1000A 
is to be employed. 

When this socket is used, connection is made to each of the tube electrodes ex- 
cept the anode, and to one side of the integral screen-grid by-pass capacitor. The 
SK-810 is humidity and salt-spray resistant. 


BASE CONNECTIONS 


The SK-810 socket consists of three sets of spring-finger contacts for each tube 
electrode (to assure low-inductance contact), a center guide pin to facilitate tube in- 
stallation, and an integral screen by-pass capacitor. The terminals are shown on the 
outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and one side of SK-810 
the heater will be automatically grounded. A grounding terminal is provided and may 
be used for positive connection if desired. 


SCREEN-GRID BY-PASS CAPACITOR 


This capacitor utilizes polyester film as a dielectric and is encapsulated in epoxy 

resin. Its capacitance is 1500 uufds +20 percent and it is rated at 400 d-c working 

@ volts. One side connects to the three screen-grid tabs on the tube and the other side 
is connected directly to the socket body. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is fabricated of silver-plated brass, while 
the mounting base and centering pin are of nickel-plated brass. All contacts are 
formed of a non-ferrous alloy, heat treated and silver plated. Contact insulating ma- 
terial is high-temperature ceramic. 


SK-810 WITH CHIMNEY 
INSTALLATION 


The SK-810 Air-System Socket is designed for under-chassis mounting and _ re- 
quires a 5-1/16-inch hole through the chassis deck. The socket is held in place by the 
three toe clamps provided. One side of the screen-grid by-pass capacitor is automati- 
cally grounded to the chassis when this mounting method is used. 


AIR CHIMNEY 


The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively directs the flow of air to the 
anode cooling fins with minimum pressure drop and is recommended for use with each SK-810 when the air-cooled 
4CX1000A is to be socketed. 


SK-810: 
Net Weight -------------+22+--+2 +225 se eee eee ee ee ee ee ee ee ee eee 18 ounces 
SK-806: 
Net Weight --------------+-+-+-++-+-+-+--++ +--+ eee ee eee ee ee tee eee 3% ounces 
@ Maximum Height ----------+-+------ +222 eee eee eee eee eee ee ee eee 1% inches 
Maximum Diameter-------+- 22-222 e eee ee eee ee ee eee ee ee eee ees 6% inches 
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SK-906 


CHIMNEY 


The Efmac SK-900 Air-—System Socket and companion SK-906 
Air Chimney are intended for use with the Eimac 4X500A. The 
socket makes connection to each of the tube electrodes ex-— 
cept the anode. A screen-grid by-pass capacitor is incorpo- 
rated as an integral part of the socket. 


BASE CONNECT IONS 

Filament, control-grid, and screen-grid pins of the 
tube are engaged by four self—aligning pin-—jacks supported 
in a disk of low-loss material and terminating in 10-32 
studs. The connecting leads to these studs must be suffi- 
ciently flexible to allow free movement of the pin—jacks or 
the self-aligning feature will be impaired. The supporting 
insulating disk rests on a shoulder turned into the bottom of 
the socket body and fis held in place by four machine screws 
which act as clamps. This design permits the insulation and 
terminal assembly to be rotated to any convenient position 
and clamped firmly in place. 


SCREEN-GRID BY-PASS CAPACITOR 

This capacitor utilizes polyester film as the dielectric 
and is encapsulated in epoxy resin. The capacitance is 650 
uuf+ 20% and is rated at 700 working volts. One side of the 
by-pass capacitor contacts the screen-grid flange of the tube 
through eight spring fingers and the other side is directly 
connected to the socket body. 


INSTALLAT J ON 

The SK-900 AirSystem Socket is designed for under-chassis mounting and re- 
quires a 3 5/8-inch hole through the chassis deck. The socket is held in place 
by four 8-32 machine screws running through the chassis and into tapped holes in 
the cast aluminum socket body. One side of the screen-grid by-pass capacitor is 
automatically grounded to the chassis when this mounting method is used. 

An air blower may be connected to the socket air—inlet by means of a duct 
terminating in a cylindrical fitting of | |/4-inch OD or the entire chassis may be 
pressurized. 

Pressure drop across the socket and tube (with SK-906 installed) may be 
measured by a manometer arranged to indicate the pressure difference between the 
air in the socket (or pressurized chassis) and the surrounding aire A |/4-28 
tapped hole is provided in the socket body to facilitate the installation of a 
fitting. A suitable fitting will have a hole diameter of approximately 1/64 inch 
and when installed, must be flush with the inner wall of the socket to avoid in- 
accurate pressure measurements. 


SK-906 AIR CHIMNEY 

The air chimney is molded of fiber-glass reinforced silicone resin and fitted 
with an anode clamp. It effectively directs the flow of air to the anode cooling 
fins with minimum pressure drop and Is recommended for use with each SK=900 Air= 
System Socket. 
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SK-906 CHIMNEY 


" 44-28 PLUG FOR 10-32 THREAD 
3% DIA. HOLE THRU aR GAGE 5 
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ALL DIMENSIONS IN 
INCHES. 


SCREEN GRID 
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